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PREFACE 


In the preface to the preceding volume of this compilation it was 
mentioned that the plan of arrangement was being changed from alpha¬ 
betical in accordance with the English names of the compounds, to alpha¬ 
betical in accordance with the symbols of the elements. The chemical, 
composition was thus made the basis of the arrangement instead of the 
names by which the compounds are known. 

In this second volume a purely chemical classification has likewise 
been adopted. It consists in arranging the compounds in accordance with 
their increasing content of carbon, hydrogen and oxygen. In this way 
the position of each one is exactly fixed by its empirical formula and 
the uncertainty is avoided of choosing the best classifying name from 
the several by which many organic compounds can be correctly designated. 
The disadvantage of this plan is that empirical formulae are difficult 
to remember and hence are not easy to use for identifying compounds of 
carbon. To compensate for this deficiency and provide an additional 
means of locating desired results, a cross reference name index has been 
placed at the end of the volume. 

In spite of the considerable progress which has been made in recent 
years in perfecting the rules for naming and representing the structural 
formulae of organic compounds, an entirely satisfactory system of their 
classification has still not been perfected. One of the best of those 
based upon nomenclature is that used by Dr. Austin M. Patterson in his 
table of Physical Constants of Organic Compounds, published on pages 
484-747 of the 20th Edition of the Handbook of Chemistry and Physics, 
1935, (Chemical Rubber Publishing Co., Cleveland, Ohio.) It is a plea¬ 
sure to acknowledge the aid this table has been as a guide in selecting 
the preferred names and formulae of the compounds included in the present 
compilation. It has also been especially helpful in tracing the identity 
of compounds which have been referred to only by name in many of the 
original papers in which solubility results are given. 

Although in most cases the name may be a sufficient identification, 
language differences and nomenclature revisions often add greatly to the 
difficulty of tracing the formula corresponding to a given name. The 
failure to record the structural formula as well as to specify the exact 
terms in which th'e results are expressed, may render the most careful 
work of little value. 

Furthermore, results are often reported only in terms selected to 
demonstrate some theoretical relationship and insufficient details are 



they were determined. This limits the use which might be made of them in 
the solution of other problems. It would indeed be a great advantage if 
the structural formula was given at least one time in every paper and 
the original numerical values in which the determinations were made, 
recorded in every case. 

As in all previous editions of this compilation the Question of where 
to draw the line in regard to results which are of sufficient interest to 
be included has been a difficult problem. The published results vary} 
from the most accurate Quantitative studies to simple observations of 
approximate solubilities under loosely controlled conditions. These 
latter are usually given in connection with descriptions of the prepara¬ 
tion and properties of organic compounds and are thus very widely scat¬ 
tered in the literature. They have for the most part been incorporated, 
in the descriptions of organic compounds given in Beilstein and other 
compendia. To have included them in this volume would have amounted to 
republication of information usually sought and easily found elsewhere. 

In general, therefore, it may be said that the present compilation is 
confined to results taken from original papers and having an interest . 
from the quantitative solubility standpoint. 

Solutions are in all cases mixtures from which the constituents can- ; 
not be separated mechanically. Solubilities express the amounts beyond 
which a given compound will not mix with one or more other compounds 
under fixed conditions. Due to the several states in which matter 
exists, solubilities may be of quite varied character. In general, how-; 
ever, the ordinary conception of solubility is limited to only a few of 
the numerous variations which are possible. It will probably be a sur¬ 
prise to some that so much space has been given in the present volume to 
freezing-points. They are, however, one of the most universal examples 
of quantitative solubility data. They differ from what is usually looked 
upon as solubility, in that the end point is reached in a different 
manner. Thus a mixture of two compounds rendered liquid by elevation oil 
temperature, on gradually being cooled will reach a point, called the}; 
freezing-point, at which one or the other of the constituents will sep¬ 
arate as a solid. This point represents the solubility of one compound^ 
in the other. The method involved differs principally from that ordi¬ 
narily employed for solubility determinations in that the composition of 
the mixture remains constant while the saturation temperature is being 
approached, instead of the reverse procedure. 

A very large number of solubility determinations made by the freez¬ 
ing point method are available, but for the most part they are not of as 
general interest as the results of the determinations made by the more 
familiar methods. * Therefore, references only to such data are given. 


freezing-point may be the solute, references to each constituent are 
needed. In previous editions each system was recorded only under the 
name of that constituent the initial of which came first in the alpha¬ 
bet, and the name of the other constituent was given in the index. In 
the present volume an attempt has been made to record every system under 
the name of each of the constituents of which it is composed. Thus, in 
the case of all but a few of the more complex ones, there are assembled 
under every compound for which data are available, the names of all 
other compounds with which its freezing-point has been determined. 

As in the case of the preceding volume the text of the present one 
has been prepared for planographic reproduction by combining the new 
data, typewritten on a "Varityper” and photographically reduced, with 
those tables of the previous editions which have not been superseded by 
more accurate determinations. The result leaves much to be desired from 
the point of view of typography, but, as in the case of the previous 
volume, this method was the only one of which the cost was not prohibi¬ 
tive. The main purpose has been to secure clearness, even at the expense 
of monotonous repetitions and uniformity of appearance. In view of the 
large numbers of results which have been collected and systematically 
arranged it can hardly be expected that complete freedom from typograph¬ 
ical and other errors has been attained. The best that can be hoped is 
that very few of the errors which will inevitably be found will be of a 
misleading character. 

A.S. 

Washington, D. C., September 1, 1941. 



ABBREVIATIONS 

Most of the following abbreviations will be found written both with capitals 
and without. 


Wd- — Specific Rotation, 
abs. — Absolute. 

abs. coef. — Absorption Coefficient. 

alcohol. — Ethyl Alcohol. 

amt(s). — Amount (s). 

anhy. — Anhydrous. 

aq. — Aqueous. 

atm(s). — Atmosphere(s). 

at. wt. — Atomic Weight. 

b.-pt. — Boiling-point. 

C. — Centigrade, 
calc. —Calculate (ed). 
cc. — Cubic Centimeter(s). 
cm. — Centimeter(s). 
coef. — Coefficient, 
com. — Commercial, 
compd. — Compound, 
cone. — Concentration, Concentrated, 
cond. — Conductivity, 
const. — Constant, 
cor. — Corrected, 
crit. — Critical, 
cryo. — Cryohydric. 
cryst. — Crystalline. 
d. — Dextro (in connection with the 
name of an optically active com¬ 
pound). 

d . — Density (dis — Specific Gravity 
at 18°,-referred to water at 4 0 ; 
at 20 0 referred to water at 20°). 
decomp. — Decomposition, 
dif. — Different, 
dil. — Dilute. 

dist. coef. — Distribution Coefficient. 

ed. — Edition. 

elec. — Electric(al). 

equil. — Equilibrium. 

equiv. — Equivalent (s). 

eutec. — Eutectic. 

F. — Fahrenheit, 
f.-pt. — Freezing-point. 
g*» gm., gms. — Gnam(s). 

gm. mol. — Gram Molecule(s). 

G. M. — Gram Molecule(s). 
hr(s). — Hour(s). 

i. — (d -f- /) Inactive (in connection 
with the name of an optically active 
compound.) 


inorg. — Inorganic, 
insol. — Insoluble. 

1 . — Lsevo (in connection with the 
name of an optically active com* 
pound). 

kg. kgm. — Kilogram(s). 

l . — Liter(s). 

mm. — Millimeter (s) 

m. — Meta. 

max. — Maximum, 
mg., mgm. — Milligram(s). 
mol(s). — Molecule(s), Molecular, 
mol. wt. — Molecular Weight, 
millimol. — Milligram Molecule. 

m. -pt. — Melting-point. 

n. — Normal (gm. equiv. per L). 

N. — Normal (used rarely). 

o. — Ortho, 
ord. — Ordinary, 
org. — Organic. 

p. — Page. 
p. — Para. 

pet. — Petroleum, 
ppt. — Precipitate, 
pt. — Point. 

quad. pt. — Quadruple Point, 
qual. — Qualitative, 
sapon. — Saponification, 
sat. — Saturated, 
sol (s). — Solution (s). 

sp. gr. — Specific Gravity (Density). 

sq. cm. — Square Centimeter. 
s. — Symmetrical. 

sym. — Symmetrical. 
t°. — Temperature, Centigrade Scale. 
temp(s). — Temperature (s). 
tr. pt. —Transition Point. 
vol(s). — Volume(s). 
undissoc. — Undissociated. 

U. S. P. — U. S. Pharmacopoeia. 

wt. — Weight. 

00 — Infinity. 

.io” 2 , .10” 5 , etc., following a result 
means that the decimal point is to be 
moved as many places to the left as 
indicated by the minus exponent. 
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C. 


CABBON Tetra BBOMIDE CBr 4 . 

Solubility of Carbon Tetrabromide in Water. 

(Gross and Saylor, 1931 .) 

The saturated solution was prepared by shaking in a thermostat and 
analyzed by means of an interferometer. 

100 gms. H g 0 dissolve 0.024 g m * CBr 4 at 30° • 

Results for the fusion and transformation points of mixtures of CBr 4 + 
CC1 4 are given in the form of a diagram by Sohier, 1931* The determina¬ 
tions were made by recording with a thermocouple the temperature changes 
at regular intervals during the cooling and the heating of known mixtures 
of the two compounds. The curves for both fusion and transformation de~ 
cend continuously from the fusion and transformation points of CBr 4 to 
those of CCl 4 e At concentrations of CBr 4 greater than 75% decomposition 
prevented direct determinations of the fusion points. 

Results are also given for the distribution of CC1 4 between aqueous 
70% CH OH solution and mixed crystals of CBr 4 + CC1 4 . In connection with 
these determinations an analytical method for determining the halogens in 
presence of each other is described. 


Later studies of this system directed particularly toward determining 
the molecular size of the a polymorphic form of these compounds are given 
by Verstraete, 1934. Results for the distribution between the saturated 
vapor phase and mixed crystals of CBr + CC1 , containing 20% of CC1 are 
given. 4 4 


Fusion-points op Mixtures op Carbon Tetrabromide 
and Chloroform. 

(Verstraete, 1934 .) 


t° 

Gtas. CBr 4 
per 100 gms. 

t° 

Qua. CBr 4 
per 100 gms. 

t c 


Ono. CBr 4 
per 100 gms. 


mixture 


mixture 



mixture 

92.3 

100. 

6.7 

60.73 

- 40 . 

<55 

30.05 

39.7 

8s-35 

0.4 

57.07 

“ 49 . 

<4 

25.59 

28.4 

77.25 

~ 14.4 

46.28 

“63. 

<7 

(Eutec)19.3 

18.0 

& 9 .S 0 

-32.0 

35.03 

“63, 

3 

0.0 


Fusion-points op Mixtures op Carbon Tetrabromide 

AND PeNTACHLORETHANE. 

(Verstraete, 1934.) 


t° 

Gtas. CBr. per 

A 

100 gms. mixture 

92.3 

100 

58.6 

87.29 

42.9 

80.77 

26.6 

69.06 


n Ctas. CBr per 

XT 4 

100 gms. mixture 

13.0 57.51 

0.2 48.23 

”13-6 40.55 

“23.7 34.26 


0 Qns. CBr 4 per 

Z 100 ems. mixture 

“■36.-5(Eutec) 25.48 
”32.0 12.10 

-29.5 0.0 



2 



CARBON Tetra CHLORIDE CCl 4 (See also Vol. I, p. 214 and p. 584) 
Solubility of Carbon Tetrachloride in Water. 

(Gross, 1929; Gross and Saylor, 1931.) 

Gm. Mol. CCl^ per 
1000 ms. HgO 


15 

0.77 

0.0050 

25 

0.77 

0.0050 

30 

0.81 

0.0053 

28. 5 

0.13 (Clifford, 1921.) 



The saturated solution was prepared by shaking in a thermostat and 
analyzed by means of an interferometer. 


Gms. CCl 4 per 
1000 gms. HgO 


Solubility of Water in Carbon Tetrachloride. (See also Vol. I, p. 584 J 

(Rosenbaum and Walton, 1930.) 


t° 

Gms. H g 0 per f 

100 gms. CC1 4 

t° 

Gms. HgO per 
100 0ms. CCl^ 

10 

0.00711 

'30 

0.0109 

20 

O.OO844 

40 

0.0152 

24 

0.010 (Clifford, 1921.) 

50 

0.0237 


Solubility of Carbon Tetrachloride in Aqueous Salt Solutions. 

(Gross, 1929.) 


Solvent 

Aq. 0.5 normal KC1 
Ac?- 0.5 normal MgS 0 4 


Q Otas. CCl^ per 

C 1000 gms. HgO 

25 O.65 

25 O.48 


Reciprocal Solubility of Carbon Tetrachloride, 
Water and Alkyl Acids at 25 0 . 

(Smith and Berman, 1937.) 


The determinations were made by titrating mixtures of two of the 
components with the third until homogenity resulted or a permanent 
cloud separated. 

Results for mixtures containing: 

Formic Acid Acetic Acid 


Gin. moI. Percent Qm. Mol. Percent Cta. Mol. Percent 

.... -X _ __ . .A— .... . . --— /V- 


' CC1 4 

HCOOH 

V 

CC1 4 

CH 3 COOH 

»2° 

cci 4 

C H 3 C 00 H 

V 

0.01 

0.0 

99.9 

0.01 

0 

99.9 

11.4 

58 

33 

0.15 

40.0 

60.0 

0.3 

5.2 

94.5 

15.0 

58 

27 

0.30 

49.0 

51.0 

0.3 

9.5 

90 

23 

57 

20 

0.40 

55.0 

44.0 

0.4 

14.4 

85 

27 

55 

18. 

0.60 

63.O 

36.0 

0.4 

20.0 

79 

32 

53 

15 

0.90 

74.0 

24.0 

0.5 

28.0 

72 

48 

44 

8.0 

2.2 

94.0 

3*9 

2.4 

46.O 

52 

55 

39 

6.2 
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CARBON Tetra CHIOR 1 DF 


Reciprocal Solubility of Carbon Tetrachloride, Water and 
Alkyl Acids at 25°. (Con.) 

Results for Mixtures containing: 



Propionic Acid 

9 m. Mol.percent 

n 

On 

Butyric Acid 

. Mol. Percent 

n 

Gs 

Valeric Acid 

n. Mol. Percent 

' CC 1 4 

C^COOH 

H 2 ° v 

' CC 1 , 

4 

C^COOH 

V s 

x ca, 

4 

C 4 H g C 00 H 

¥ 

0.01 

0.0 

99.0 

0.01 

0. 

99.9 

0.01 

0 . 

99.9 

0.2 

5*7 

94 

0.1 

4.7 

95 

0. 

0.695 

99.3 

0.5 

19 

80 

1.4 

22 

76 

0. 

50.5 

49.5 

1.5 

26 

72 

4.8 

35 

60 

7.1 

58 

35 

5.0 

33 

62 

7.7 

40 

52 

17 

62 

21 

13 

40 

47 

15 

50 

35 

24 

61 

15 

17 

44 

39 

28 

51 

21 

40 

57 

3.1 

31 

47 

22 

45 

47 

7.7 

73 

26 

0.6 

42 

46 

12 

56 

39 

5.0 

99.9 

0 

0.1 

49 

43 

8.3 

59 

37 

4.1 




55 

40 

5.5 

64 

33 

3.0 




63 

3 S 

2.4 

68 

30 

2.1 




75 

25 

0.1 

79 

21 

0.3 




99.9 

0 

0.1 

99.9 

0 

0.1 





n Caproic Acid 


Gm. Mol.. Percent 


n Heptylic (Enanthic) Acid 


Gm. Mol. Percent 


' CC 1 4 

c s H u COOH 

y ' 

7 CC1 

4 

Vis®* 

y 

0 

0 

M 

0. 

99.9 

0.01 

0. 

99.99 

0. 

0.16 

99.84 

0. 

0.053 

99.95 

0. 

69.5 

30.5 

0. 

78.3 

21.7 

5.7 

73 - 

21 

5.9 

80 

14.0 

14* 

72 . 

14 

11. 

78 

11. 

22. 

68. 

9.5 

22. 

73 

5.2 

44 

53 

2.6 

29 

67 

4.2 

72 

28 

O.4 

38 

60 

2.1 

99.9 

0 

0.1 

69 

31 

0.3 




99.9 

0 

0.1 


Reciprocal Solubility of Carbon Tetrachloride, Water and Methyl Alcohol* 
^ (Sata and Nlwase, 1937.) 

The temperatures were determined at which known mixtures of the three 
components were homogenous, opalescent and cloudy. 


Percentage composition of Mixture 


of: 

. y\- 


cci 4 

CH^OH 

y ' 

y Hoaogenel ty 

Opalence 

Cloudiness 

65.2 

32.7 

2.1 

28.0 

27.5 - 22-5 

20.5 

65.1 

32.7 

2.2 

28.0 

27-5 “ 20.5 

18.5 

65.O 

32.6 

2.4 

34.0 

33.0 “ 31.0 

28.0 

64.9 

32.6 

2.5 

— 

. 

30.0 

82.78 

16.56 

0.66 

— 

L ' 

30.0 

47.6 

47.7 

4.7 

— 


30.0 

30.5 

6 l.l 

8.4 

— 


30.0 

13.6 

68.6 

17.8 

— 


30.0 

0.99 

49.51 

49.5 

— 


30.0 



66.86 

— 


30.0 


Cl 

CARBON TetraCHLORIDE 
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Miscibility of Carbon Tetrachloride, Water and Ethyl Alcohol at o°. 

(Bonner, 1910,) 

Note.—The determinations were made by gradually adding ethyl alcohol 
to mixtures of the given amounts of water and the other constituent un¬ 
til a homogeneous solution was obtained. The results give the binodal 
curve for the system. The author also determined "tie lines" showing 
the compositions of various pairs of liquids which may exist in equi¬ 
librium. As the two layers approach each other in composition, the tie 
line is gradually shortened and finally reduced to a point, designated 
as the "plait point" of the binodal curve. This point is indicated by 
a * in the tables. The mixtures above and below the * correspond, ac¬ 
cording to their Sp. Gr., to the upper and lower layers of the system. 


Composition of Homo geneous Mixtures Composition of Homogeneous Mixtures 


' Qms. 

Gms. 

Gtes. 

Sp. Gr. A 

/ Gms. 

Oms. 

Gems. 

Sp. Gr. s 

CC 1 4 

h 2 o 

W 

sat. sol. 

CCi 4 

h 2 0 


sat. sol. 

0.961 

0.039 

0.224 

1.36 

0.60 

0.40 

0.94 

1.03 

0.928 

0.072 

0.347 

I.23 

0.499 

0.501 

1.04 

1.0 

* 0.92 

0.08 

0.39 

— 

0.40 

0.60 

1.0 

0.97 

0.90 

0.10 

0.45 

1.20 

0.25 

0.75 

1.105 

0.95 

0.80 

0.20 

O.64 

1.15 

0.10 

0.90 

1.0 

O.92 

0,70 

0.30 

0.82 

1.07 

0.032 

0.968 

0.745 

0-93 


100 gins. Aq. o.it normal Sodium Oleate Solution (= 10.8 gm. Na Oleate 
per 100 gms. solution) dissolve 6.65 gms. CCl + at 2 o°. (Smith, 1932.) 

Reciprocal Solubility of Carbon Tetrachloride and Sulfur Dioxide. 

(Bond and Beach, 1925.) 


t° of complete 

Gms. CC 1 4 per 

t° of complete 

miscibility 

100 gm8. sat. sol. 

miscibility 

“ 37.2 

28.36 

-29.8 

" 35.2 

31.66 

- 33.57 

-29.68 

49.93 

" 34.9 

* 29.27 

58.19 

" 39.8 

" 29.37 

58.98 


Fusion-points of Mixtures of Carbon Tetrachloride 

(Verstraete, 1934.) 


0 ta 8 . CC 1 . per 
4 

100 am«. sat. sol. 

66.26 

80.83 

82.56 

88.44 

f 

and Chloroform. 


0 Oms. CCl^ per 
C 100 gas. mixture 

* 68.0 20.00 

*6q.o 24.94 

* 73.4 37.96 

* 77 . 7 (Eutec.146.52 

Fusion-points of Mixtures 


t° 

Gtas. CC 1 4 per 

100 gms. mixture 

t° 

0 » 8 . CC 1 4 per 
100 g»s. mixture 

" 73.1 

56.40 

" 54.6 

82.76 

"67.8 

68.58 

" 49.65 

87.59 

"63.05 

73.8s 

“* 36.35 

94.38 

-58.3 

79.18 

-22.9 

100.00 


of Carbon Tetrachloride and Pentachlor Ethane. 

(Verstraete, 1934.) 


Oms. CCl^ per 
100 sms* mixture 


Gtes. CC1 4 per 
100 mixture 


Qms. CCI^ per 
100 sms. mixture 


*37 • 2 


in 
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Distribution of Carbon Tetrachloride Between Methyl Alcohol 
and Oil of Vaseline at 25°• 

(Koaafcewitch, 1935 .) 


Gta. Mol. CC1 A per 1000 gas: a 

l/_ CH^)H(a) ^Vaseline (v) > v 


On. Mol. CC 1 A j>er 1000 gas.: 

Vaaellne(vp 


/ CH 3 0H(aT 


0.189 
O.324 


0.l80 

0.303 


1.05 

1.07 


0.352 

0.453 


0.340 

0.440 


1.04 

1.02 


The author also gives results showing the effect of various salts upon 
the above distribution. 


Freezing-points of Mixtures of Carbon Tetrachloride and Ethyl Alcohol. 

(Wyatt, 1928 .) 


0 

Gta. Mol. Percent 

Solid 

t 

of CC 1 4 in mixture 

Phase 

- 117-3 

0.0 

W H 

-118. (Eutec.) 

11.0 

" + < 

-47.6(tr.pt.) 

44.6 

CC 1 .( 

-22.8 

100.0 

CCl* 


CC 1 .(?)C H OH 

. /~1^TT All” ' A/>« 


Other determinations are given only as points on the diagram. The 
author also gives the internal molal latent heat curve of the system. 


Freezing-points of Mixtures of Carbon Tetra chloride and Ethyl Ether. 

(Wyatt, 1929 .) 


Ota. Mol. Percent 


t u 


of CC 1 4 In Mixture 

-116.2 


0.0 

-118.5 

(Eutec.) 

5.4 

“ 122 . S 

(Eutec.*) 

12.5 

“ 107 * 

(tr. pt.) 

l8.0 

- 86. S 

(m. pt.) 

— 

- 48.2 

(tr. pt.) 

89.O 

- 22.8 


100.0 


Solid 

Phase 


'We 0 

"ValC H ) n.CCl 


klh-»,o + *<&JL) 8 o.6cl 

a( C,H b ) ' 0 . 0 C 1 —► 1 CJL) 0 .CC 1 . 

ic.U.S.ca ‘ 


2 5 - 2 " 

CCl 


Metastable Eutec. 


Other determinations are given only as points on the diagram. 
Results for the internal molal latent heats of evaporation are also 
given. 


Freezing-points of Mixtures of Carbon Tetrachloride and Ethyl Acetate. 

(Hyatt, 1929.) 


Ota. Mol. Percent 


of CC 1 4 In Mixture 


Solid 

Phase 


-83.6 0.0 
-90 (Eutec. tr.) 16.5 
—86(?)(m. pt.(?)) 33.3 

-87 (Eutec. tr.?) 42.0 
-47*8 (tr. pt.) 86.1 


CH COOC H 

" ♦ 2( CH.CXXXLH ). CCl. (?) 

2(CH OOOC H ).CCL® 4 
CHgCOOC H .ca or 2(CH.C00C P H )CCL 
" - + CCl. 
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c, 


Mutual Solubility of Benzene and Carbon Tetrachloride. 


(Determined by the synthetic method.) 
(Baud, 1913.) 



Gms. CaHfl per roo 
Gms. Mixture. 

t\ 

Gms. CsHs per ioo 
Gms. Mixture. 

t°. 

— 24.2 

0 

-40 

19-3 

— 20 

-30 

2.8 

-34 

24.2 

— 10 

-40 

8-5 

-35 tr. pt. 

3 1 

0 

~46.3Eutec. 12.9 

-30 

36 

+ 5 * 


Gms. CeHs per 100 
Gms. Mixture. 

48 

64.1 

85-3 

IOO 


Freezing-point data are given for the following systems: 

CC1 4 + CHC 1 (Timmermans, 1928,* Sameshima and Hiramatsu, 1934.) 

+ CH 2 :CHBr (Ethylene bromide) (Linhard, 1925.) 

4- i.2,C R Br (Di brom Ethane) (Timmermans, 1928.) 

+ (CH ^)^00 (Acetone) (Timmermans, 1928; Wyatt, 1929.) 

-»• CS (Timmermans, 1.928.) 

+ (Linard, 1925; Lauer and Stodola, 1934.) 

+ C^HgNHg (Timmermans, 1930.) 

4- C fl H 5 N 0 2 (Linard, 1925; Hrynakowski and Szmyt, 1928.) 

+ C 6 H 12 (Cyclohexane) (Timmermans, 1928.) 


TRI CHLORO MONO FLURO METHANE CC1 F. 

3 

Solubility of Trichloro Monofluoro Methane in Organic Solvents at 32 0 . 

(Zellhoeffer, 1937; Zellhoeffer, Gopley and Marvel, 1938H 


Carbitol Acetate C 8 H 8 0 (CH 8 CH i > 0 > *C0CH s 

Di ethyl ether of tetra ethylene glycol C p H. 0 (CH p CH- 0 ) C H 
Ethyl ether of diethylene glycol acetate C.H.OtCH.CO) tc&i 
Di methyl ether of tetra ethylene glycol CR.OlCH.CH.OI Cff 8 
Di ethyl ether of di ethylene glycol C-H.OICh.gLoT.C 8 }} 

c o * s 2 2 6 

(1) Vapor pressure of CC 1 S F at 4 .S°; <2) Gms. per too gms. solvent at 
364 ram pressure and 32.2 • 


aw. cci 3 f per 
100 cc solvent at 
364 w>. pressure (1) 

COCH3 28.6 
C.H. ai.6 
C0CH 8 33.8(2) 
30.2(2) 
C 8 H r 19.5(a) 
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DI CHLORO DI FLUOR0 METHANE CCl/g. 

Solubility of Dichloro Ditlcoro Mxthanb in Organic Solvents at 32 0 . 
(Zellhosffer, 1937; Zellhoeffsr, Copley and Marvel, 1938.) 


Solvent 


Q»a. CClgFg per 
Formula 100 cc solvent at 

2693 si® preseu re (i) 


Carbitol Acetate 

Carbitol ethyl ether 

Di ethyl ether of tetra ethylene glycol 

Carbitol methoxy acetate 

4-Hethyl -2 pentanol acetate 

a,3 Difl* ethoxy- 0 -ethoxy dioxane 

y,y 1 2 Di chloro-n - propyl ether 

Di chloro iso propyl ether 

^Fluoro naphthalene 

Tri chloro benzene 

Ethyl ether or di ethylene glycolacetate 
Di methyl ether or tetra ethylene glycol 
Di ethyl ether or di ethylene glycol 


C p H/)(CH p CH p O) p OOCH_ 25.8 
CgHsOtCHgCHgOJgCgHg 38.0 
CjgHgOC CH2CH2O) 4C2H5 25*8 



C e n s Cl3 20.4 

C H s 0 (CH 2 CH 2 0 ) 2 00 CH s 26.7(2) 
CH s 0 (CH 2 CH 2 0 ) 4 CH 3 21.5(2) 

C2HgO(CH 2 CH 2 0 )gCgHg 45*8(2) 


(1) Vapor pressure of CCl^F^ at 4*5°; 
2693 mm. pressure and 32.2°. 


(2) Gms. per 100 gms. 


solvent at 


TETRACHLORO ETHYLENE CC1 2 :CC1 2 . 

Freezing-point data for mixtures of tetrachloro ethylene and tetra 
chloro ethane (C ? n p Cl 4 } are given by Timmermans and Mme. Vesselovsky, 
1931. 


DICHLORO TETRAFLtJORO ETHANE C 2 C1 2 F 4 . 


Solubility of Dichloro Tetrafluoro Ethane in Organic Solvents at 32 0 . 

(Zellhoeffer, 1937 ; Zellhoeffar, Copley end Marvel, 1938 .) 


Qn8, C 2 C1 £ F 4 per 

Solvent Formula 100 cc solvent at 

786 mm pressure ( 1 ) 

Carbitol acetate C 2 H 5 0 (CH 2 CH 2 0 ) 2 C 0 CH 3 16.2 

Di methyl ether of tetraethylene glycol CH 3 0 (CH 2 CH 2 0 ) .CH- 13.8 
Ethyl ether of di ethylene glycol acetate C 2 H s 0 (CH 2 CH j p) 2 C 0 CH 3 15.5(2) 
Dimethyl ether of tetra ethylene glycol CH 3 0 (CH 2 CH 2 0 ) 4 CH 3 12.0(2) 

Diethyl ether of di ethylene glycol C 2 H 5 0 (CH 2 CH g O) 2 C 2 H 5 30.0(2) 

(1) Vapor pressure of C g Cl 4 F 4 at 4.5°. 

(2) Gms. per 100 gms. solvent at 786 mm pressure and 32.2°* 
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TRICHLORO TRIFLUORO ETHANE C g Cl g F s . 

Solubility of Trichloro Trifluoro Ethane in Organic Solvents at 33.2°. 

(Zellhoeffer, Copley and Marvel, igse.) 


Qnss. C Q f per 

Solvent Fon§uls 100 W*. solvent(i) 

Ethyl ether of di ethylene glycol acetate C 2 H 5 0 (CH 2 CH 2 0 ) 2 C 0 CH 3 33.0 
Di methyl ether of tetra ethylene .glycol CH 3 0 (CH 2 CH 2 0 ) 4 CH 3 27.5 

Di ethyl ether of di ethylene glycol C 2 H g 0(CH 2 CH 2 0 ) 2 C g H 5 46.5 

(1) At a pressure of corresponding to its vapor pressure at 4,5°, 

QHIiOROPICRIN (Trichloronitromethane) CC 1 3 N 0 2 . 

Reciprocal Solubility of Chloropicrin and Water. (Thompson and Black, 1920.) 

Chloropicrin was shaken with a large amount of water to form an emulsion. 
The mixture was allowed to stand 3 days at room temperature and then maintained 
at 25 ° for 6 hours. The chlorine in 100 cc. of the solution was determined. A 
similar experiment was made at o°. Tor the 75° result the solution sat. at o° waw 
kept 1 days in a thermostat at 7 5 °. 

t°. o°. 2,r. 7#\ 

Gms. G C 1 3 N 0 2 per 100 cc. H 2 0 . 0.2272 0.1621 o.u 4 t 

For the.determination of the solubility of water in chloropicrin, a small amount 
of water was dissolved in a large amount of chloropicrin and tlie mixture slowly 
cooled untill a white cloud appeared. The temperature whs then slowly raised 
untill clearing occurred. The average of the temperature of clouding and of clearing 
was taken as the temperature of solubility. 

t°. 32 °. 3 f>°. 41 °. 48 °. 50 °. 8 . 33 °. 

Gms. HoO per 100 gms. GCI 3 N 0 2 . o.ioo 3 . o.n 85 o.f243 0.1647 o.i 853 0.2265 
Freezing-point data for mixtures of chloropicrin and nitrogen peroxide ar§ given 
by Pascal, 1923. 

Results for mixtures of chloropicrin and tetra nitro methyl aniline 
are given by Jefremow and Tichomirowa, 1928. 

PHOSGENE (Carbonyl Chloride) COClg. (See also Vol* I, p. 237.) 

Vapor Pressures of Mixtures of Phosgene and Various Solvents. 

(Klreiew, Kaplan and Wasnewa, 1930.) 

Instead of the direct method used by Atkinson, Heycock and Pope, 1920 
and Baskerville and Cohen, 19211 for the solubility of Phosgene in 
various solvents (See Volume I, p. 237.) the authors made determina¬ 
tions of the differences in pressure of mixtures of phosgene and various 
solvents’ at several temperatures. 


Results at -15 0 for mixtures of Phosgene and: 

DiChloro Ethane, C H Cl Xylol, CH(CH*), 


Wt. % 

Total 

tiu % 

Total N 

/ Wt. % 

---A, 

Total 

~~T5ful r~ 

'total N 

ooci g m 

Vapor 

C 0 C 1 2 in 

Vapor 

OOClg In 

Vapor 

coci ? m 

Vapor 

solution 

Pressure 

on. Solution 

Pressure sn. 

Solution 

Pressure ma. 

Solutlon 

Pressure vm. 

0.0 

8. 

18.02 

90.4 

0.0 

0.0 

33.32 

124 * 

1.13 

25.4 

23.O 

102.4 

3.36 

31 

42.0 

145 

3.45 

37.4 

28.8 

121.4 

6.21 

48 

48.8 

162 

5.75 

45.4 

36.02 

143.3 

13.1 

67 

54.1 

176 . 

8.02 

56.4 

42.1 

162 

21.83 

92 

100.0 

282.5 

12.24 

70.4 

46.9 

179.4 

27.55 

108 
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Vapor Pressures of Mixtures of Phosgene and Various Solvents. (Con.) 


Results at o° for mixtures of Phosgene and: 

Dlchior Ethane, C g H 4 Cl g Xylene, Chloro Benzene, C^Cl 


Wt. % COClg 

Total Vapor' 

' wt. % COClg 

Total Vapor 

'"wt. % C 0 C 1 ? 

Total Vap< 

in Solution 

Pressure, m* 

in Solution 

Pressure, asa. 

in Solution 

Pressure, 1 

0 . 

20.6 

0.0 

6 . 

0.0 

2.56 

2.32 

74 

3.57 

38.6 

2.8 

35.0 

4.71 

98 

6.<81 

65.6 

5.5 

60.0 

7.0 

119 

1 S-S 7 

134.6 

12.8 

121 * 

11.26 

154 

22.93 

180.6 

19.0 

168. 

16.98 

209 

29.ll 

242.6 

24.5 

206. 

22.06 

238 

38.ll 

280.6 

33.5 

262. 

30.48 

292 

q6.72 

324.6 

40.6 

301. 

37.36 

335 

52.48 

355.6 

46.4 

338. 

42.97 

367 

57.22 

380.6 

51.1 

360. 

48.36 

390 

6 l.l 

395.6 

55.1 

381. 

51.78 

405 

100 .0 

556 ..S 

100. 

556.5 

54.56 

423 





Results 

at 20 0 for mixtures of Phosgene and: 




Benzene 

_ C A _ 

Xylene 

c eV?9e 

Toluene 

Wo 

Dichloro Ethane 

__ 

Wt. * 

Total ' 

7 wt. % 

Total ' 

7 Wt. % 

Total x 

7 Wt. t 

Total 

COCl g In 

Vapor 

coci 2 m 

Vapor 

coci ? m 

Vapor 

coci 2 m 

vapor 

Solution 

Pressure 

Solution 

pressure 

Solution 

Pressure 

Solution 

Pressure 

0. 

74.6 

0.0 

10 

0.0 

21 

0.0 

60.5 

2.30 

136.6 

9.0 

212.5 

9.5 

184.8 

6.8 

187.3 

8.97 

234.6 

16.8 

342 - 

24.3 

421 

12.9 

284.3 

16.83 

336.6 

23.2 

441 * 

36.94 

567 

18.7 

364.3 

23.83 

422.5 

29.4 

521.5 

43.62 

651 

23.17 

432.3 

29.43 

488.6 

34.5 

582.5 

47.07 

702 

28.75 

504.3 

34 . 

541.1 

38.9 

633.7 

50.1 

747 

34.71 

582.3 

38.75 

603.9 

42.8 

688.7 

52 . 8 l 

780 

42.61 

667.3 

42.68 

645.6 

46.6 

726.6 

100.0 

1204 

46.7 

707.3 

49.18 

7 H .3 

49.5 

754.6 



49.51 

746.3 

52.0 

731 *8 

100.0 

1204* 



51.35 

763.3 


Resiftts at 20° for mixtures of Phosgene and: 

Dichloro Ethylene Tetrachloro Ethane Carbon Tetrachloride Gasoline (Petrol) 

W 1 * _ e *£± , . c ^ _. t , _ ^_ 


__ 11 A. 

’ Wt. % 

Tota 

/ wt. * 

_ _ 

Total ' 

7 Wt. * 

-. 

Total' 

.-/v 

* Wt. « 

Total ' 

coci 2 m 

Vapor 

coclg in 

vapor 

coci 2 m 

vapor 

COClg in 

Vapor 

Solu tlon 

Pressure 

Solution 

Pressure 

Solution 

Pressure 

Solution 

Pressure 

0.0 

52 

0.0 

7.25 

0.0 

89 

0 . 

5 

2.0 

98 

5.7 

137.3 

5.4 

226.8 

9.34 

260 

7.8 

210 

15.44 

328.3 

14.95 

410.8 

17.57 

432 

12.7 

300 

30.3 

554*3 

19.77 

478.8 

24.73 

557 

17.8 

375 

35*9 

627.3 

29.67 

621.8 

30.7 

654 

22.05 

438 

38.5 

659.3 

35.45 

685.8 

35.91 

723 

27.1 

506 

42.3 

696 

40.21 

733.8 

40.56 

760 

33.6 

36.4 

39 . 

42.93 

597 

648 

678 

721 

45*02 

100.0 

747.3 

1204 . 

100. 

1204 * 

100 * 

1204 


The authors also give the partial vapor pressures and 

VJMV>T* nrPCfttl ro val n«o f«r r«ffnl ar i atawal e r\-f 


interpolated 
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CAKB0N BISULFIDE CS g . (See also Vol. I pages 238 and 584.) 

100 gins. sat. solution of CS ? in Water contain 0.127 g m * CS g at io° 
and 0.1185 at 25 0 . 

100 gms. sat. solution of H g 0 . in CS g contain 0.0086 gm. at io° 
and 0.0142 gm. at 25 0 . (Uspenski, 1929.) 

The complete temperature-con cent rat ion diagram of the system CS g + 
H g 0 between -70 and +135 0 is given by Terres and Riihl (1934I 

Reciprocal Solubility of Carbon Disulfide 
and Methyl Alcohol. 

(Drucker, 19FS.) 


Qbjs. CS- per Oms. CS g per Oms, CS g per 

* - -O _ —-0 oaf at 


t° 

X. 

100 sat. sol. 


c 

100 g»s. sat. sol. 

t° 

100 gras* sat. 

13-02 

46.58 

40.50 

76.88 

39.19 

“89.03 

24-77 

52.55 

40.6 

80.5 

37.75 

91.14 

33-12 

61.42 

40.69 

80 .75 

33.44 

94-73 

39.57 

71.36 

40.27 

83.30 

23.23 

97 .18 


* » critical solution temperature. This temperature is given by 
Cornish, Archibald, Murphy and Evans, 1934* as 36.2°. 


Reciprocal Solubility of Carbon Disulfide and: 
(Joukovsky, 1934.) 


Acetonitrile (CH 3 CN) 


Oms. CS„ 

0 ^ 

t° per 100 8»s* 


Oms. CSg 
per 100 gas. 


mixture 


mixture 

3.2 

26.9 

51 . 5 * 

62.5 

20.0 

29.0 

51-5 

71.5 

22.0 

30.3 

51.5 

75.2 

38.0 

35.6 

49.0 

83.7 

48.5 

42.5 

30.0 

94.3 

51.5 

57.8 

12.5 

97-5 



Nitrome thane 

(CH 3 N 0 8 ) 


oms. cs g 


Oms. C8 g 

P«r 100 0»s. 

t° 

per 100. 0os. 


mixture 


mixture 

18.5 

14.5 

6 3 . 5 # 

55-0 

19.5 

15.0 

63.5 

62.7 

26.5 

16.O 

61.5 

78 .q 

33-6 

17.0 

57.7 

84* 1 

58.5 

27.5 

43.0 

92.2 

63.4 

42.4 

22.5 

95.5 


* • Critical solution temperature.! (This is given as 63.3° b y 
Timmermans and Mme. Hennaut-Rol and, 1932.) 

The author also gives results for the total and partial vapor pressures 
at 20*5° of the above systems and for CS g + allyl iso sulfocyanide and 
CS g + tri ethyl amine. 

Reciprocal Solubility of Carbon Disulfide and Acetone. 

(Wieth, 1929.) 


0 

Oms. per 100 gms. 

sat. sol 

t 

' (CH^CO 

cs 2 

"“72 

78.4 

21.6 

-52 

61.8 

38.2 

“ 43.5 

51.4 

48.6 

- 42.5 

46.0 

54.0 


0 

Gms. per 100 gjjs. 

sat. sol. 

t 

0 

°Oi 

0 

cs 2 

“ 42.5 

41.2 

58.8 

“45 

28.7 

71.3 

“ 55 - 

14.8 

85.2 
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EoyiiJuttOM is the Liquid and Vapor Phases of Systems 

COMPOSE t> OF I*AHBOM PlSULFtDK AND ANOTHER SOLVENT• 
lUwin, 

The deterainations were made with the aid of a separatory funnel 
having a small bulb below the stop-cock and a simitar one connected 
by a short tube with the stopper. The mixture was placed in the 
lower bulb and the funnel evacuated. The stop-cock was then opened 
and the mixture allowed to come to equi librium with its vapor at a 
given temperature. The stop-cock was then closed, the funnel inverted 
am! the vapor condensed In the bulb of the stopper by means of a freel¬ 
ing mixture. The composition of the two liquid mixtures thus obtained 
w m determined by means of a Pulfrisch refraetometer. 


Nesults for mixtures of CS and: 

r 

Acetone a? ^to Ether at .10 Cyclohexane at 30*05° 


Mtd, F*rc«nt r% to 

fist, F#rr«nt CfL in 

Mot. Percent C® ? in 

umui 



Ys*iu»r ^ 

' Uouia" ^ Vwor~V 

3*55 

10,77 

10.35 

10 , 50 

6.60 

16,86 

7 , 9 b 

49 . 40 

4 J. 40 

4 t ,?0 

14.00 

32.78 

13.90 

(6 , O* 

3 i * 3 b 

48,60 

24*44 

47.64 

37,15 

51.99 

11,95 

49 * 30 

36.48 

60.25 

35 -H 5 

55,90 

96 , 6 5 

40,01 

98*33 

69.84 

99 • 13 

60,70 

59 , (8 

48.68 

56.35 

76.45 

50* BO 

bj, u 

7 o. 6 o 

57*00 

62.15 

79.00 

bS.OI 

05,77 

77 . 6 o 

63*60 

69.65 

83.82 

B3.65 

79,69 

83.35 

69.4 X 

86.55 

93*90 

92,68 

83,93 

87.90 

76.48 



97 , 17 

91.73 

95,60 

89,70 



Iso butyl Chloride 

at 40 s 


Iso pentane at 

2O 0 . 


eel, p«rc«t 

’tVrit T v % ’ 

fi f In 

' 4 r' 

mi . Pmtmm e% In 

ml. F«rc* 

nt C% in 

Mol. nereent C% la 

'Uild 

fafior % 

* Unuw 

VwiWI»W^gWOTW>W^^ 

/ Ti4uid 

v W or' 

7 * 15 

18,08 

r , b . is 

73 * 4 j 

".Hs 

<>.05 

65.61 

46.46 

13*73 

34,71 


79.25 

1B.30 

* 6.53 

Bo, 90 

50.43 

44,03 

96,43 

K ».3< 

88,45 

33.03 

36.00 

82,50 

61.37 

37.97 

54*50 

«?.»? 

01.47 

«t> .96 

30-69 

92.95 

75.33 

3 D. 30 

93,74 

55*45 

65*87 

93.45 

94,05 

53. »S 

38. Bo 

97*90 

89-83 


Preexlttf-pofaf data are given for the following systems 1 


CS f * lAcei ir anhydride) (Jones and Betts, 1928.) 


* Of CODE 

* HODNN. 

* mt: 

* I CfUfi 1 0 1 


Fomiwid* 
Triethyl amine 
Ethyl Ether 


(Pickering, 1893** 
(Jankovsky, 1934.) 


(Saphlr, 1939.) 


1 * 

* eHbOCH a y HwthyUl 


: f«; 

* CCI 1 4 

* 

♦ Cuff | $< 

# C.H * 10 * 

♦ c;h* dL 

* r h L * 


Iso pentane 
Chloroform 


(Timmermans, 1928.) 

Hirshberg, 1932.) 


Carbon tetra chloride 11 * s 

B ****** (Pickering, 1893 

Cyclohexane (Birshberg, 193a.) 

Nitrobenzene (Timmermans, 1938.) 

Methyl cycle hexanetTimaemaas, 1934** 
Ethvl bromide 11 H 




BHOMOFORM CHBr s . 

1000 gms. H 2 0 dissolve 3.01 gms. CHBr s at 15 0 and 3.19 gms. at 30°. 

(Gross and Saylor, 1931 .) 

100 gms. anhydrous formic acid dissolve 25.3 gms. CHBr * at 25°. 

(Gordon and Reia, 1922.) 

Freezing-points of Mixtures of: 


Bromoform and Liquid Carbon Dioxide. Bromoform and Toluene. 

(Buchner, 1905-06.) (Baud, 191^) 


t°. 

Gms. CHBr3 per 

100 Gms. 

t° of Freezing. 

Gms. CHBrj per 
100 Gms. 

Solid Phase. 

-31 

CHaBr+COs. 

O 

+ 7-7 

CHBra+CeHs.CHa. 

IOO 

CHBr 3 

“32 

3-7 

— 11.4 

86.6 

U 

“30 

4-9 

— 22.2 

75 -6 

U 

— 16 

13-5 

“ 30-9 

69.8 

U 

- 8 

24 

“ 48-5 

60.3 

U 

“ 5 
“ 3-5 

35.2-67.7 quad. pt. 
92.1 





Freezing-point lowering data are also given for: 

CHBr 3 + NO (Pascal, 1923.) 

" + C 6 H fl (Schmidlin and Lang, 1912.) 

CHLOROFORM CHC 1 3 . 


Solubility in Water. 

(Chancel and Parmentier, 1885; Rex, 1906.) 



Gms. CHCla per 

Density of 


Gms. CHCls 

l . 

Liter of Solution. 

Solutions. 

1 .. 

100 Gms. HiO ( 

O 

9.87 

x.00378 



3-2 

8.90 


O 

1.062 

17.4 

7.12 

I.OO284 

IO 

0.895 

29.4 

7-05 

I.00280 

20 

0.822 

41.6 

7.12 

I.00284 

30 

0.776 

54*9 

7-75 

x.00309 




100 cc. H 2 0 dissolve 0.42 cc. CHC 1 3 at 22 0 ; Vol. of sol. = 100.39 cc., Sp. Gr. = 
1.0002. 

100 cc. CHCI3 dissolve 0.152 cc. H 2 0 at 22 0 ; Vol. of sol. = 99.62 cc., Sp. Gr. = 
1.4831. (Herz, 1898.) 


1000 gms. H g 0 dissolve 8.52 gms. CHCl s at 15 0 and 7.71 gms. at 30°. 

(Gross and Saylor, 1931.) 



&nv mutt or Water th Chloroform. (See also Vol . I, p.584. ) 
(Ou>tv mu Htii* last.) 


Mixtures of accurately weighed amounts of water and chloroform were 
wanned until the wntor disnotved and, while cool inn, the temperature 
etc to-mined at which the first appearance of turbidity could be detected 
by observing f mm the side in a beam of light. The results when plotted 
give two lines which intersect at u°, the point corresponding to the 
change from the solubility of ice to that of water. The authors failed 
to obtain the hydrate of chloroform reported by Chancel and Parmentier, 
xBBs, 


a 

flam 1 *«r 

mV 

flam H^o utr 

.0 

OAm Hj0 p#r 

r 

m m** * mn* 

t 

100 HP*. Hjjt) * CRCl^ 

t 

100 pi ft* HjP ♦ CHCl, 

“25 

0,00b( l 1 

u 

0.04 3 

31 

0, 100 

*15 

0„ooolil 

i? 

0.0ft 1 

45 

0, X 18 

-1 

0.0 tut 11 

22 

O.OftS 

Ui 

0.144 

+ '\ 

11,010 

2 3 

0 .O 72 

54 

0.165 

ni 

• Sin 1 1 d Phase, fee. 






itm < r j.o normal a«j. sodium acetate solution dissolve 0.4 gm. CHCl 8 
at About , (Traube, Sr Mining and Weber, 1927.) 

jo*i gmn, aiinemin o.4 normal sodium oleate solution (»10. K gms, Na dealt 
per iou 1 nolution) dissolve 20 .ft gms. CHCl a At 20 0 . (Smi th ^ 103a,) 


&»u«iiimyy or Chloroform ih Water ahd in Blood. 

m® Ml rmtto*r& 1077 .) 

The soluiions were saturated both by shaking with m excess of CHCl^ 
and by panning a torrent of air saturated with CHCl ^ uapor through or 
above the solution until saturated. 


M*mt 


o»t». chci^ n«r 
tOO ip a. mu ml. 


Water a6-x8 0,55 

Physiol, sail sol, 10 . 85 $ $&011 w 0*50 

Unchanged blood serum * 0,56-0.77 

Vfhnt«* W«t! * 0.7S-0.86 

The 4i**trihutl«sn of chloroform between blood corpuscles and blood 
liouid depen tin upon the concentration of CI1C1 3 - At concentrations near 
the saturation point the corpuscles absorb about twice as much as the 
plasma while at very' low concentrations the corpuscles can absorb four 
to nix timers m much CHCl^ as the plasma. 



Solubility of Chloroform in Aqueous Ethyl Alcohol, Methyl 
Alcohol, and Acetone Mixtures at 20°. 

(Bancroft, 1895.) 


In Ethyl Alcohol. In Methyl Alcohol. In Acetone. 

Per S cc. CaHgQH. Per 5 cc. CH3OH. Per 5 cc. (CHahCO 


cc. HsO. 

cc. CHCla. 

cc. HsO. 

cc. CHCls. 

cc. H2O. 

cc. CHCls. 

io 

0.20 

10 

0.10 

5 

0.16 

8 

0-3 

5 

0.48 

4 

0.22 

6- 

0.515 

4 

0.8 

3 

0-33 

4 

1.13 

2 

4 

2 

O.58 

2 

2.51 

1.49 

7 

1 

0-955 

1 

4.60 

i- 3 S 

8 

0.79 

1.12 

0.91 

5 

1.12 

10 

0-505 

I.60 

0.76 

6 



0.30 

2.50 

0-55 

8 



0.21 

3-50 

0.425 

10 



0.19 

4 

0.20 

20 



0.16 

5 

0.125 

30.24 



0.12 

10 


Data for the system chloroform, ethyl ether and water are given by Jiittner, 
1901. 

Experiments by Schachner (1910) show that various fats (olive oil, sheep suet, 
goose fat) in an atmosphere containing 0.55% CHC 1 3 vapor, dissolve 0.96-0.98 
per cent CHCI3 at 38.5*. 

Data for the properties of solutions of CHC 1 3 in water, saline solution, serum, 
hemoglobin, etc., in their relation to anesthesia are given by Moore and Roaf, 
(1904) and Waller (1904-05). 


Equilibrium in the System Chloroform, Ethyl Alcohol and Water. 

(Schoorl and Begenbogen, 1922 .) 

Mixtures of accurately measured volumes of the very carefully purified constit* 
uents were cooled to the appearance of milkiness and the temperature measured 
by a thermometer immersed in the mixture. The determinations were plotted 
and the following results for regular intervals of temperature obtained from t]he 
curves. 

Cc. CII Cl, required to yield clouding at 

Ratio In cc. of ----————ma—, 1 — —--— 


H,0 

to C,H s OH. 

0 °. 

10°. 

15*. 

20°. 

25*, 

oc\ 

80 

20 

- 

0.7 

— 

- 

- 

- 

66.7 

33,3 

0*7 

I .0 

1*3 

1.6 

1-9 

- 

60 

4o 

i.5 

2.2 

2.5 

2-9 

3.2 

- 

5 o 

5o 

6.35 

-7.6 

8.2 

8.9 

9.6 

i4-o 

33.3 

66.7 

20.8 

22.9 

23.9 

*4-9 

25.9 

- 

Batin In rft. of 


Cc. H, 0 required to yield clouding at 


CHCl, 

to C*H s OH. 

0 *. 

10*. 

15*. 

20*. 

25*. 

66 *. 

33.3 

66.7 

20.1 

22.3 

23.4 

*4-4 

25.5 

- 

5 o.o 

5o.o 

8.8 

9-7 

10.2 

10.6 

11.1 

14.5 

69.0 

3i .0 

3.4 

3.65 

3.8 

3.95 

4. r5 

- 

81.0 

19.0 

i-4 

i .5 

1.6 

i.65 

1 *7 

•** 

For a mixture of 5 o 
yield clouding at 66°. 

cc. of H a 

0 + 5 o cc. 

CH Cl 8 , 

45 cc. C a 

H 6 OH are 

required 


It is pointed out that the difference between the present results and those oi 
Bancroft are easily explained if Bancroft used alcohol containing 6 % H a O, instead 
o! absolute. 




IS 


C,H, 


CHLOROFORM am.,. 

StH.tlim.ITT Of CHLOROFORM !K OroaKIC ROLVKNTS AT 32.2°. 

Copi«y mu! Hftrvri, 


SttlMfU 


Wj ray l ft 


Ora®. CHCl 3 p«r 
100 *p«. 


Kthyl ether of <ti ethylene plyrol acetate CH OtCH.CH 01 . 00 C 1 L 80.0 
Pi methyl ether of terra ethylene plytol crH.Oini.cLoT CR R9.5 

Pi ethyl ether of ttieihytrnr filycol Cn^CH^Ol 87.s 

l»l At a pressure of CHCl a corresponding to its vapor pressure at 4.5°. 

Fkkmincj-Foimts oe Mixtukkk or Cin.onoroitM and Ethyl ErnKn: 


{Hmitn &wl iil H.) 


v trf Uuu 1:111:4 pr f 

rrMiit »•* iwlft, miiiur® 

Solid PHm», 

t* »t 

frft<<li»4f. 

Mots CIICI, pur 

OKI mot*, mixture. Solid Ph**e, 

bti.S.... . 

I#M> 0 


9 f C8..,. 

.. < 5 .j 3 

nnCl s .(C l H,) s O 

7*a.6. .... 

ip* Util 

» 

W- 7 -*. * 

.. fo.oo 

») 

7»-7 . 

81.77 

» 

loJ.H_ 

.. . 15 ,00 

)» 

. , . 

70,00 

n 

lOB.I,. . , 

. * 33.33 

»» 

95 «*A Lutrr 


» »ic.tt,(,u 
# 011 ( 3 ,.(C. H»),0 

It I. 4 .. . . 

.. 3 o.o 5 

CHCla * *a( (CHx)jfO 


(tH.oo 

114 . 3 ..,. 

•. '47.0 

» 


MMUi 

*» 

117.8.... 

.. ?,<>.<» 

» 

q:u».... . 

*» r »,oo 

>1 

118.4.... 

.. iHdiS 

» 

• 9*1,0,.... 

hi ,00 

** 

«*».$.... 

•• * 4-09 

tt 

97.4 ■•*•****■ 


>»* a*a, 

IUI .7 (Killer.), 

» +«:,t i*)»o 

<F >4 . 

fit 1,0 

cifct,.(<:,»,),<> 


. . 10.01 

(C,H ,),0 

qS, 

55.0 

*1 

1IH.1... . 

5 .i 3 


yS i. 

*»<M» 

A* 

118.4. . . 

. . 0.00 

» 

Fraesdnif-pomt da la far mixtures of chloroform mid nitrogen 

by l*««o* l t 

peroxide are given 


Mvtvxu Scn.tuiiurv UV ilKNZKNtK AMO CULOfcOFOKM. FREEZI NG POX NT 
Mil 11100. iWfm4yft»ln Ami tiuye, 1910.) 


I s 

t#m« * *11# 

|jf,f tit** 

N* 4 «th*H. 

*w»U»f 

l*lhnr. 

r. 

t»«H C #11# 
t*rf tm* i #tns 
Solttihri, 

s<Aui 

t*. 

Omx, (4II* 
iwr 100 Gmt. 
Solution. 

Solid 

■ 2 *hJUM. 

- 

S 0 


t in n 

— bo 

jf.,8 

t’df# 

— 20 

SM 

C*Mi 

- 7 ° 

II 

,K 

** 

«$Q 

ja 

tl 

— to 

70.8 

“ 

~ 7 S 

14 

? 

»* 

40 

39 

#1 

O 

88 

<« 

~8x, 

,7 iH 

.4 t 

iiti* 11 *h» 

-30 

47.8 

H 

5 

ICO 

M 

-70 


.6 

4 'ill* 








!tu* ttimiir jaiim wah found by extending the curvw to their mtemection. 
The temperature of tin* rtttmir route! not in? reached by urns of liquid CO*. 

OlSTiWTXON OF CHLOROFORM bBTWXEH MlTHYL ALCOHOL 

Am Oil or Vamlihi at . 

(KeMKtwnetv 193WU 


Oa. mi . 

cm »«r 1000 non 

«tFP 

* 

Ora. Mol. CHCl^ j)«r iOOO 

a 

IjpW 

V 

(i) viStOTiT <8 1 

7 

0,337 

OeO08 


0.580 o*ia 6 

4.7 

0.380 

0«o86i 

4.4 

0.630 0.117 

5-3 

0.483 

0*0035 

4.4 




Hit Author also girts results showing the effect of various salts upon 
the above distribution. 
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Freezing-point data are given for: 

CHC13+CC14 (Carbon tetrachloride) (1) (6) CHC 1 3 +C € H 5 NHi> (Aniline) (5) 


+CSj> (Carbon di sulfide) (i) 
+CH 3 0 H(Methyl alcohol) (2) (4) (10) 
+(CH 3 ) 2 C 0 (Acetone)(3)(5) 
+(CH 3 ) 2 0 (Methyl Ether)(9) 

+ (CgHg)gO (Ethyl Ether) (q.) 

+C 6 li e " (Benzene)! 1) (3) (7) 


+C 6 H 5 CH 3 (Toluene)(1) 
+C 6 H 5 N 0 2 (Nitrobenzene) (8) 
+C e H 12 (Cyclohexane) (1) 
+C e H 14 n (Hexane)(1) 

+ HBr(11) 

+ HC 1 (10) 


(1) Timmermans, 1928; (2) Saphir, 
1929; (5) Tsakalatos and Guye, 1910; 


1929; (3) Wyatt., 1928; U) Wyatt, 
(6) Sameshima and Hiramatsu, 1934; 
(7) Wroczynskii and Guye, 1910; (8) Hyrnakowski and Szmyt, 1928; 

(9) Baume, 1909, 1914; (10) Baume arid Borowski, 1914? <11) Maass and 
McIntosh, 1912- 

D1CHL0R0 MONO BROMO METHANE 


CHClgBr. 


A saturate solution of dichloro brom methane in formic acid contains 
76 percent CHClgBr at 61.3°. (Lecat, 1930.) 

DICHLORO MONOFLURO METHANE CHClgF. 

Solubility of Dichloro Monofluoro Methane- in Organic Solvents at 32.2°* 
(Copley, Zellhoeffer and Marvel, 1930.) 


Solven t 

Formula 

Otas. CHClgF 
per 100 gma. 

MOl. 

frac cion 

Phenol 

C A 0H 

sol vent' 

26.9 

0.197 

Ethylene Glycol 

HOCH CH OH 

10.0 

0.055 

Tri methylene Glycol 

ROCH^CH CILOH 

c.h 6ch* 

CgHgOCgHg 

10.6 

0.073 

Anisole 

67.3 

0.415 

Phenetole 

62.S 

0.425 

Phenyl vinyl ether 

C e H s 0 CH « CH 0 

55*9 

0.394 

Dimethyl ether of ethylene glycol CH, 0 CH ? CH 2 0 CH 3 

155-0 

0.576 

Cyclohexyl methyl ether 

(CR 2 ) 5 CH 0 CH, 

90.0 

0.500 

i.^-Dimethoxy cyclo hexane 

CH 3 0 HC(CH 2 ) 4 CH 0 CH 3 

94-1 

0 . 57 * 

Acetic acid 

CH.COOH 

cXOOOH 

68.8 

0.286 

Propionic acid 

66.S 

0.330 

n Butyl butyrate 

CH 3 (CH ? ) e OOO(CHg) 3 CH 3 

87.0 

0.546 

Diethyl oxalate 

c ? h 5 ocooooc 2 h 5 

56.1 

0.556 

Dimethyl sulfate 

(CH 3 0 ) 2 S 0 2 

46.3 

0.361 

Tri ethyl phosphate 

«W>) 3 P 0 4 

113-2 

0.666 

Tri butyl phosphate 

(C 4 H 9 0 ) 3 P 0 4 

84.2 

0.68s 

Tri (jB-methoxyethyl) phosphate 

ICH 3 0 CH 2 CH 2 0 ) s P 0 4 

83.6 

0.687 

Cyclo hexyl amine 

CH 2 (CH 2 ),CHNH 2 

107.0 

0.506 

Aniline 

c«h 5 nh 2 

38.5 

0.258 

Ouinoline 

c 9 h 7 n 

63.3 

0.443 

Dimethyl cyclo hexyl amine 

CH 2 (CII 2 ) 4 CHN(CH 3 I 2 

80.7 

0.500 

Dimethyl aniline 

C 6 H s N(CH 3 ) 2 

69.5 

0.42s 

Methyl diphenyl amine 

(C.HJ.NCH, 

Hc5Nfi 2 2 3 

35-7 

0.388 

Form amide 

7.5 

0.03a 

Acetamide 

ch 3 conh 2 

trace 

— 

Methyl formamide 

h T 00 NHCH 3 

76.8 

0.303 
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C i H, 


M f N-Di methyl form amide 

Iia)N(CH,) 2 

93.1 

0.398 

N,-Methyl acetamitie 

CH, CONH l CH 3 ) 

95*5 

0.403 

N t N-Hi methyl acetamide 

ai s ooNiai,( ? 

187.0 

0.614 

N,~ Tetra etbyloxamide 

f CX)NtC ? H fi >p] ? 

96.5 

0.651 

M, N-Tet ra methyl succinamide 

rCH C 0 N(CH,),] 
CH,a)Nica,fc"H' 

CflilftCHO 

118.0 

0.663 

N, Methyl-K-cyrlohexyl acetamide 

114.0 

0.632 

Benz&l dehyde 

75.0 

0.436 

Heptaldehyde 

C e !l ls CH 0 

97.9 

0.510 

Paraldehyde 

o„[i 1? n 3 

88.8 

0.532 

Cyclohexanone 

CHflCHyl^C-O 

127.8 

0.548 

p 

A -Cyclohexanone 

f; V : atai*> c-o 

90.3 

0.457 

Acetyl acetone 

CHC- 0 .CH_C- 0 .CH, 

CH^.C-O.CHycHP.C-O.CH, 

102.3 

0.499 

Acetony! acetone 

116.3 

0.563 

JR? hy t ace to acetate 

ai s a,o.cH,cu).ocpH R 

91.3 

0.536 

Kthyl diethyl aceto acetate 

Cll,C»O.ClCpH fi IpC-O.OCpIl. 

88.0 

0,614 

Sallcyl aldehyde 

C„il 4 0 HCH 0 

SO. 1 

0.372 

Kthyl'methyl ketnxime 

CH,C-N 0 H.C e H 8 

65.0 

0.338 


( i) a partial pressure of di chloro mono fluoro methane correspond¬ 
ing to 1 ts vapor pressure (0,847 atm*} at 4.5 0 . The vapor pressure of 
this compound is a. 221 atmospheres at 32.3 d . The theoretical "Ideal" 

Hoi. fraction in 0.381 in the saturated solution. This was calculated 
by using Ramil t *n law, and is the ratio of the vapor pressure of di chloro 
mono fluoro methane at 4 , 5 ° To its value at 32.2 0 . 

Sou>ML!TT or Dxchloxo Monofutoro Methane in Organic Solvents at 32 °. 

{r,©un»errer, 1437 .) 


Solvent 


Fomuft 


c z \LOio\ ) ocm\~ 

Cg f! (CH 2 Cn 2 0) g COCH 3 


Cellrmnlve acetate 
Curbited acetate 

Carbitnl ethyl ether C 2 H 5 0 <ai 2 CH 2 0 ) 2 C 2 H R 

Dimethyl ether of tetraethyleneglycolCH^ 0 ( 0 H 2 6 i 2 0 ) 4 CHj 5 
Diethyl ether of tetmethylene p 1 ycolC 2 fI R 0 ( CHgCH 2 0 ) 4 C 2 H 6 
Dimethyl ether of triethylene glycol fCH ? 0(0H 2 ) 2 0GH 2 1 2 
(krhitol methoxyacetate CgH ft 0 (OHgCRjgOlgOOCHgCXlH,^ 

Butyl earbitol Acetate n C 4 fi90(CH 2 CHgO) 2 OOCH 3 

Diethylene glycol diacetate 
4* Methyl-a-pentanol acetate 
a t 3-Di«j8»-eihf>*y-/l-eihoxydloxAo<s 
y * y *-Diehloro-ji-pfopyl ether 
DI chloro isopropyl ether 
a Fluoro naphthalene 
Butyl cellonolve $ butyrate 
Butyl celloral ve acetate 


[CH s 000ai 2 CH 2 1jp 
(CH 3 ) B CHCH g CH (OOOCH3) ch 3 

?6fclgCS e CH 8 ) 8 0 

a'cJlaO) CH a 1 8 000 -n-C 3 H 7 
a c 4 n 9 0(CH 2 ) E ooodi 3 


v>m. CHQJF 
P«r too cc 
solvent 
At 630 »w> 
pr@8®ur@( i) 

100.0 

97.0 

105.0 

104.0 

93.0 

98.O 

89.O 

70.0 

88.0 

72.0 

85.0 

49.0 

49.0 

37.0 

65.O 

75.0 



C|H | is 

DICHLORO MONOFLUORO METIIANF CHClgF. (Con.-) 

Solubility of Dichloro Monofluoro Methane in Organic Solvents at 32 


Solvent 


Formula 


n C 4 H e O(CH 2 ) 2 OCO(CH 2 ) 10 CH 3 


Butyl, cellosolve laurate 
Butyl cellosolve tetra hydro 

furfuryl ether IgW/ VU£'-' V vnjg > 2 V - / — V A* 

Tetra hydro furfuryl cellosolve acetate (C4H90)CR 2 0(CH 2 ) 2 0C0Cn 


(C 4 H 9 0)CH 2 0(CH 2 ) 2 0 nC H 9 


Methyl carbitol acetate 
Butyl carbitol chloride 
Methyl ether of triethylene glycol 
acetate 

Tetra hydro furfuryl laurate 
Tetra hydro furfuryl acetate 


CH 3 0 (CH 2 CH 2 0 )C 0 CH 3 
n-C 4 H e (CH 2 CH 2 0 ) 2 C 1 


CH 3 0(CH 2 CH 2 0) 3 C0CH 3 
(C 4 H 7 0)CH 2 0C0(CH 2 ) 10 CH 3 
(C.H*0)CHp0C0CH, 


ctf y,Glycerol dichlor hydrine acetate ( 


V> 4 W I 'JIloUWUI 1 3 

C 1 CH 2 ) 2 CH 0 C 0 CH 3 * 


Ethyl laurate 

2-Ethyl-i-hexanol acetate 

Furfuryl acetate 

Ethyl furonate 

Furfural 

Tetralin 

Decalin 

Benzo trifluoride 

p Fluoro anisole 

Cellosolve glycollate 

Cellosolve succinate 

Cellosolve adipate 

Benzyl cellosolve 

Benzyl cellosolve acetate 

Methyl cellosolve phthalate 

Butyl cellosolve phthalate 

Ethylene glycol diacetate 

Methyl cellosolve carbonate 

Carbitol levulinate 

Ethylene glycol diethoxy acetate 

Diethylene glycol diethoxy acetate 

Carbitol ethoxy acetate 

Diethylene glycol dimethoxy acetate 

Methylene carbitol methoxy acetate 

Methyl carbitol chloride 

Ditetra hydro furfuryl ether of 


CH 3 (CH 2 ) 10 COOC 2 H 5 
CH 3 (CH 2 ) 3 CH(C 2 H 6 )CH 2 0 C 0 CH 3 
(C 4 H 3 0 )CH 2 OOOCH 3 
(C 4 H 3 0 )C 00 C 2 H 5 


(C 4 H 3 0 )CH 0 


C 10 H 12 


^ 10^18 


C fl H B CF Z 

p fC 6 r 4 ocb 3 


"C 2 H 5 0 (CH 2 ) 2 0 C 0 CH 2 0 H 


[C 2 H s 0(CH 2 ) 2 0C0CH 2 ] 2 

c C^H ^0 ( ch!) Jooo ( 2 1 z 

C 6 n 6 CH 2 0(CH|) 2 0H 
C e H 6 CH 2 0(CH 2 ) 2 0C0CH 3 
o CJT<C00CH CH OCH ) 
o CgH*(000CH 2 CH z 0-n-C 4 H 9 ) 2 

Tch 3 cooch 2 i 2 

(CH 3 0CH 2 CE 2 0) 2 CO 
C z H 5 0(CH 2 CH 2 D) 2 C0(CH 2 ) z C0CH a 
(C 2 H 6 0CH 2 000CH 2 ) 2 
[C 2 HgOCH 2 COOCH 2 CH 2 l 2 0 
C 2 H g 0(CH 2 CH 2 0) 2 coch 2 oc 2 h 6 

[CH 3 0CH 2 C00CH 2 CH 2 T 2 0 
CH 3 0(CH 2 CH 8 0) 2 OOCH 2 OCH 3 


ch 3 <ch 2 ch 2 0) 2 ci 


[C 4 H 7 0 )CH 2 0 CH 2 CH 2] 2 0 


[ClCn 2 CH 2 0 CH 2 lj 


diethylene glycol 
Tetra hydro furfuryl cellosolve acetate(C 4 H 7 0 )CH 2 0 CH 2 CH 2 0 C 0 CH 3 
Triethylene glycol dimethoxy acetate (CH,20CH 2 C(X)CII 2 CfI 2 0CH 2 ) 2 
Di-^-ch loro ethyl ether of ethylene 
glycol 

Methoxy acetate of triethylene glycol 
acetate 

Triethylene glyco diacetate 

Dimethyl ether of hexa ethylene glycol CR 3 0 (CH 2 CH 2 0 ) 6 CH 3 
2, 3-Di- / JB ,, methoxy^-'-ethoxy-^- ethoxy 
dioxane C 

Mathirl afhftr rtf t ri h vl fttl£ plVCOl 


CH 2 OCH 2 COO( CH 2 CH 2 0 ) 2 00 CII 3 
[CH 3 C 00 CII 2 CH 2 0 CH 2 1 2 


'" 14 ^ 28^8 


. (Con.) 

Gros. CHCloF 
per 100 cc 
solvent 
at 636 *» 
pressure(i) 

44.0 

75.0 

86.0 

100.0 

63.0 

41.0 

So.o 

87-0 

55.0 

48.0 

63.0 

65.0 

76.0 

73.0 
46 . O 
24.O 
40 .O 
56.0 
57-0 
70.0 
75.0 
42.0 
65.O 

59*0 
51*0 
91*0 
77.0 
75*0 
75*0 
71.0 
84. O 
71.0 
93*0 
80.0 

86.0 

86.0 

72.0 

54*0 

89.0 
85.0 
88.0 

74*0 
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C.H 




Sntwi.m t»r S'tfHt.nno Sonoku'obo Mkthan* in Organic Sor, vents at 32.2°.lCon„| 

f?4lUio«r«r. Copity am) Harvti* wm.) 


lUl¥mni 

Trine!hylene glycol Hi acetate 
Trimrthyleftr glycol Himothttxy acetate 
Thw hydro furfuryl methaxy acetate 
Tetra Hydro furfuryl benzoate 
Tn u'ft %n 
Tripropionin 
Trtbuty fin 
Trlt agroia 
Ethylene glycol 
Dicthy I et»e glycol 
?riethyle«e glycol 
Tri«e? hy I ear glycol 
Trim hydro tnvl ury ! alcohol 
n Butyl~n **« tyrate 
Diethyl $dt that ate 
Dirthy! 4t rto#ir dir arhnxy 1 at e 
Ethyl |ev**l i «*te 
Rearm, i no l diethyl ^ther 
| Meat hone 
Diphenyl nulfidr 


Formula 


<CfI 3 CX)OCHg)^CH E 
I CHjjOCH^CDOCHg) gCRg 
IC 4 Il 7 0) CH jgOODCH gOCH 3 
(C 4 H«01 CH gQGOCL H 
{ CHaOOOCH*) 2 CH0COCH s 
t CH 3 CH 2 OOOCH 2 ) £ CH0C0CH*CH 8 
CH g ) gCOOCHjj] gCHOOOlCHg 
tCH„( CH*) 4 COOCH*] 8 CH000< ch 8 
HOOl.CH.OH 
inoefLcrLi-O 

HOltJIjCHgOTjjH 

notciij on ■ 

(c 4 il6)Ch 2 oh 

n CjI, 000 -n-C H 
o CJLtOOOC.H. >* 

TcJ.ocoqh.i' oo' 

CH S CO(CH,I,OOOC,H 

a c:.h.(0C.h.) 

C,0*1*0 

0 ILSC„H 


^“6 


Y'8'8 


«** t ?f si y i i uwr ft 'ft fl ft 

Ethyl ether of Hirthyl ene glycol acetat^CgH^OlCHgCHgOljjOOCH 
Dimethyl ether of tetra ethyleneglycol CHft()(CHgCHgO)4CH3 
Diethyl ether at diethylene glycol 
Cyrlohexyl methyl ether 
Dimethyl ether of ethylene glycol 
DI«JM'*hkwrrhy t ether 
Dimethyl ether of Hi ethylene glycol 
Diethyl ether at 41 ethyl one glycol 
Methyl ether of Hlethyleae glycol 
chi or I tie 

Dimethyl ether of triethylene glycol 
Methyl ether of trfethylene glycol 
chloride 

Dimethyl ether of tetra ethylene 

glycol 

Dimethyl ether of hexa ethylene 

flyrrit 

y * y M> i r h 1 o w- n - p ropy I ether 
Dichloitt-lfto propyl e?her 
P tttmro mtisole 
Penorrinol diethyl ether 
Dior a nr 

Tetra hydro furfuryl ether of 
# butyl cellomolve 


c!h..och! 2286 

CIUOQUCH.OCHj. 

ClCILCrLo5H p dLci 
GILOTeiLCH 0) CH 
cj & 0 id 2 d e o) 2 c z n $ 

CB s (CH g CH 2 0 ) 5 Cl 

auo (dLclLo) 3 CH a 


CH 3 (CH 2 CH 8 0) 8 CI 


Oms. CHCl p F 
p©r too Pte. 
solvent 

at ftgSft mm 
pressure(t) 

90.0 

77.0 

94-0 

62.0 

73.0 

67.O 
) 3 ai 3 49.0 

I4CH3 51,0 

II. 0 
32.0 
40.0 
12.0 
62.0 
76.0 
65.0 
66,0 
91.0 
52,0 
71.0 
32.0 

102.0 

III. 0 
113.0 

90,0 

155.0 

42.5 
120.0 
113.0 

69.0 
101.0 

77.5 


CH s 0 (.CH 8 CH 2 0 ) 4 ai 3 

111,0 

ai a o<at„aLO) ch 8 

(CICH.CH.CH-).0 
fClCH.(CS 3 )CH] 8 0 

83.6 

43.8 

44.5 

£ rc,H 4 0 CH, 

S figfl. (OCgii^ ) g 

50.8 

52.0 

c 4 h,o« 

107.7 

(C 4 R 7 0 )CH 8 0 (CH 8 ) 8 OC 4 H 7 

79*1 



DICHLORO MONO FLUORO METHANE CHC1 2 F. 


(Con.) 


Solubility of Dichloro Monofluoro Methane in Organic Solvents at 32.2° •(Con.) 

(Zellhoefer, Copley and Marvel, 1938 .) 


8olvent Formula 

Ditetra hydro furfuryl ether of 
diethylene glycol 
Diphenyl sulfide 
Bis (/5-methyl thiol ethyl) sulfide 
n Butyl butyrate 
Ethyl laurate 
Diethyl phthalate 
Diethyl oxalate 
Diethyl malonate 
Tri acetin 
Tripropionin 
Tributyrin 
Tricap roin 

Tr.imethylene glycol di acetate 

a, y-Glycerol dichlorhydrin acetate i Cl CH 2 ) 2 CH0C0CH 3 


[(C 4 H 7 0)CH 2 OCH 2 CH 2 1^0 

c,h 5 sc 6 h 5 

ch 3 sch 2 ch 2 sch 2 ch 2 sch 3 

CII 3 (CH 2 ) @ 2 C00(CH 2 ) 3 CHL 

ch 3 (ch 2 ) 10 coocJ s 
o c 6 h 4 (co8c 2 h X 5 
C 2 H gOCOOOOCgH s 
CgHgOCOCHgCOOCoHg 
(CH 3 (BXH 2 ) 2 CHO($CH 3 

(ch 3 ch 2 cooch 2 ) 2 chococh 2 ch, 

[ ch 3 (cn 2 1 2 cooch 2 i 2 chooo( cfl 2 ) 

[ CH 3 (CH 2 ) 4 C00CH 2 1 2 CHOCO (CH 2 ) 
(CH 3 C00CR 2 ) 2 GH 2 


2 CH 3 

4 ch 2 


(CH 3 ) 2 CHCH 2 CH(0C0CH 3 )ch 3 

C 2 H 5 0(CH 2 ) 2 0C0CH 3 

[C 2 H 5 0(CH 8 ) 2 OOOCH 8 1. 2 

rC 2 H 6 0ICH 2 ) 2 0C0(CH 2 ) 2 l 2 

C b H s CH 2 0(CH 2 ) 2 0C0CH 3 

o C 8 H 4 (COOCH 2 CH 2 OCH 3 ) 2 

o C 8 H 4 (COOCH 2 CH 2 OC 4 H 9 ) 2 


4 - Methyl - 2 - pentanol acetate 
Cellosolve acetate 
Cellosolve succinate 
Cellosolve adipate 
Benzyl cellosolve acetate 
Methyl cellosolve phthalate 
n Butyl cellosolve phthalate 

Ethylene glycol diethoxy acetate (C 2 H 6 0CH 2 (X)0CH 2 U 
Diethylene glycol diethoxy acetate (C 2 H 5 OCH 2 C(X)CH 2 Cn 2 ) 2 0 
Dimethylene glycol dimethoxy acetate(CH 3 0CH 2 000CH 2 CH 2 ) 2 0 
Tetra hydro furfuryl cellosolve 

acetate (C 4 H 7 0)CH 2 OCH 2 CH 2 OOOCH 3 

Triethylene glycol dimethoxy acetate(CH 3 0CH 2 GOOCH 2 CH 2 0CH 2 ) g 
Methoxy acetate of triethylene 
glycol acetate 
Triethylene glycol diacetate 
Carbitol methoxy acetate 
n Butyl carbitol acetate 
Diethylene glycol diacetate 
n Butyl cellosolve n butyrate 
n Butyl cellosolve acetate 
n Butyl cellosolve laurate 
Methyl carbitol acetate 
Methyl ether of triethylene acetate 
Tetra hydro furfuryl laurate 
Furfuryl acetate 
Ethyl furoate 

Trimethylene glycol dimethoxy acetate 
Tetra hydro furfuryl methoxy acetate 
Tetra hydro furfuryl benzoate 
Methyl cellosolve carbonate 
l Menthone 


Gms. CHCLpF 
per 100 gins. 

solvent 
at 333 mm. 
pressure(i) 


8o.o 

28.8 

46.0 

87.0 

56.1 

56.1 
83.0 
82.0 
62.9 

61.7 

45.8 

52.1 

84.1 
44.0 

84.8 
104.0 

65.0 
' 71.7 

60.4 

50.5 
48.4 
67.0 
63.0 

60.2 


(CH 3 OCH 2 COO (CH 2 CH 2 0 ) 3 coch 
[ch 3 oooch cn oaij 2 
CoH fi 0 ( ch,ch*o ) 2 coch 2 och 3 

C*IlgO( CH*CHgO I gCOCH j 
(CH 3 OOOCH 2 CH 2 ) 2 0 
C 4 lI 9 0(CH 8 ) 2 0a3C 3 H 7 
C 4 H 9 0(CH 2 ) b 0C0CH 3 
C 4 H 9 0(CH 2 ) 2 0C0(CH 2 ) j 0 ch 3 
CH 3 0ICH 2 CH 2 0) 2 C0CH 3 


CH-0(CH 2 CII„0l«C0CH, 

OlCH,6cofcH “ S 


2 ) 10 ch 3 


( C 4 II 7 W / V^llg' 
(C 4 H 3 0)CH 2 0C0CH 3 
(C 4 H 3 0)C0dC 2 H 6 
[CH 3 0CH 2 C00CH2lgCH2 
(C 4 H 7 0)CH 2 OC0CH 2 0CH 3 
(C 4 II 7 O) CH 2 0C0Ce H 5 
rCH 3 0CH 2 CH 2 01 2 C 0 

Cio^igG 


80.9 
61.4 

84.3 

75*9 

81.2 

71.8 

79.2 

71.3 

80.4 

49*9 

94.0 

86.2 

93.5 

57.5 

68.4 

66.6 

83.9 

55.0 

67.8 

79.5 
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Furfural. 

Ethyl levulinate 
Ethylene glycol 
Trimethylene glycol 
Diethylene glycol 
Triethylene glycol 
Tetra hydro furfuryl alcohol 
Benzyl cellosolve 
Cellosolve glycolate 
Aniline 

Dimethyl aniline 
£ Aimn.o dimethyl aniline 
Quinoline 

Tetraethyl oxamide 

N - Diethylamide of mono ethyl 

Acetylpiperidine 

Ni trobenzene 

Tetralin 

Decalin 

Benzo trifluoride 

oc Mono fluoro naphthalene 


(C 4 H 3 0 )CH 0 

CH 3 C0CH 2 CH 2 C00C 2 H 6 

hoch 2 ch 2 oh 

H0CH 2 CHgCR 2 0H 

H0CH 2 CII 2 0CH 2 CH 2 0H 

HOCR 2 CHgOCHg CH eQCH 2 CH 2 OH 

<C 4 H 7 0 )CH 2 0 H 

C 6 H 6 CH 2 0(CH 2 )20H 

C 2 H 5 OCH gCH gOCOCH gOH 

c 6 ii 5 nh 2 


c«h 6 N(CH 3 ) 2 
£ (CH 3 )gNC 6 H 4 NHg 
C9H7N 

(C g H 5 ) 2 NC 0 C 0 N(C 2 H 5 ) 2 
malonate (C 2 fi 5 ) 2 N 00 CHgC 00 C 2 H 5 

c 5 ii 10 ncoch 3 

c 6 r 5 no 2 

^ 10^13 

Clo^l8 


c 10 fi 7 F 


62.1 

89.9 

10.0 

10.6 

28.5 

35.8 

58.8 

39.2 

50.9 

38.5 

69.5 

47.3 

63.3 

96.5 

95.0 

1.315 

47.1 

47.5 

27.2 

33.6 

32.7 


.(1) At a pressure of CHClgF corresponding to its vapor pressure at 4.5 0 . 
MONOCHLORO DIFLURO METHANE CHC 1 F 2 

Solubility of Monochloro Difluoro Methane in Organic Solvents at 32.2 0 . 

(Zellhoefer, Copley and Marvel, 1933.) 


Solvent 


Formula 


Oms. CHClFg per loo 
gms. solvent (1) 


Ethyl ether of diethylene glycol acetateC 2 H 5 0 (CH 2 CH 2 0 ) 2 COCH 3 114.3 

Dimethyl ether of tetra ethylene glycol CH 3 0 (CH 2 CH 2 0 ) 4 CII 3 109.0 

Diethyl ether of diethylene glycol C 2 H 6 (CH 2 CH 2 0 ) 2 C 2 Hg 112.7 

(1) At a pressure of CHC1F 2 corresponding to its vapor pressure at 4,5°. 
IODOFORM CHJ 3 . 

Solubility of Iodoform in Several Solvents. 


Solvent 

t° 

Gms. CHI S per 

100 gros* solvent 

Authority 

Water 

25 

0.0106 

U.S.P. VIII 

Ethyl Alcohol 

25 

2.14 

II II 

H II 

25 

1.43 

Vulpius, 1893 

II II 

b. pt. 

19.2 

U.S.P. VIII 

II II 

11 

10.0 

Vulpius, 1893 

Ethyl Ether 

25 

19.2 

U.S.P. VIII 

II II 

25 

16.6 

Vulpius, 1893 

Pyridine 

20“25 

173.1 

Dehn, .1917 

Aq. so^ Pyridine 

11 

22.4 

11 11 

Lanolin 

46 

5.2 

Klose, 1907 
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Solubility of Iodoform in Glycerol. 

Chlaria, 1917, 1919.) 

Definite weights of 95 % glycerol (e ? 15 = 1. 2 . 55 ) and CH I 8 were heated 2 hours 
under a reflux condenser and the solution rapidly filtered and cooled to i 5 °, A 
definite weight of it was analyzed by adding standard silver nitrate and titrating 
the excess with sulfocyanate. The solubility was found to be 0.123 gms. CH I 3 per 
100 gms. sat. sol. at i 5 °. 

Increase in temperature or use of more concentrated glycerol did not greatly 
increase this result. (Chiaria, 1917, 1919.) 

Freezing-point data for mixtures of iodoform and naphthalene gave a single 
eutectic at 70°.8 and 43.53 wt. per cent CH I 3 * (VasihSv, 1916 .) 


HYDROCYANIC ACID CHN. (See also Vol. I, p. 569.) 

Freezing-point data are given for: 

HCN + HOOOH (formic Acid) (Peiker and Coffin, 1933.) 
” + C fi H s CHO (benzaldehyde) ” »• « n 


METHYLENE BROMIDE Di bromo Methane) CII Br 

z 2 * 

1000 gms. H 2 0 dissolve 11.70 gms. CH 2 Br 2 at i S ° and n. 93 gms. at 
30° • (Gross and Saylor, 1931 .) VJ 6 


Freezing-point data are given for: 


CH 2 Br ? 


♦ CH Cl 

+ ch 2 i 2 

+ w » 2 


(Timmermans, 1934 .) 

«• »i 

(Timmermans, 1930.) 


Solubility of Methylene Bromidb, Methylene Chloride 
and Methyl Iodide, Each Separately in Water. 

(Fex, igoe.) 


t°. 

Gms. 

. per 100 Gms. 

h 2 o. 


CH3I. 

CH2CI2. 

CH 2 Br,? 

0 

1-565 

2.363 

1-173 

10 

1.446 

2.122 

I.I46 

20 

1-419 

2 

I.I48 

30 

1.429 

I.969 

I.I76 
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Solubility op Methylene Chloride in Organic Solvents at 30°* 

(Zellhoeffer, lgg?; Zellhoaffer, Copley and Marvel, 1938.) 


Solvent 


Fornula 


Cello solve acetate 
Carbitol acetate 
Diethyl ether of tetra ethylene glycol 


C 2 H 5 0(CH 2 ) 2 0C°CH 3 
CgH 5 Q(CH 2 CH 2 0) 2 C0CB3 
C 2 H 5 0(CH 2 CH 2 0) 4 C 2 H 6 


Ethyl ether of di ethylene glycol acetateC^HgOlCHgCHoO) 2 00CH 3 
Dimethyl ether of tetra ethylene glycol OH 3 0(CH 2 CH 2 U) 4 CH 3 
Diethyl ether of diethylene glycol C 2 n s 0(CH 2 CH 2 0) 2 C 2 H g 

(1) Vapor pressure of CH„C 1 2 at 4.5°* 

(2) Gms. per 100 gms. solvent at 181 mm pressure and 32.2°• 


Freezing-point data are given for: 


0 » 8 . CKUClo 
p«r loocc 
solvent 
at 181 ran 
pressure (i) 


49.3 

45.0 

36.O 

50.0 

57.5 


( 2 ) 
( 2 ) 
56.7 ( 2 ) 


ch 2 ci 2 


+ C 2 H 6 Br {Ethyl bromide) 


+ (CHgJXHCHgBr (Iso butyl bromide)( 
♦ CH 3 CHCL 2 (1.1. dichloro ethane) 

+ CH 2 C1 2 (methylene bromide) 

4- CH 2 I 2 (methylene iodide) 


(Timmermans, 1934.) 


♦ c 0 h 6 no 2 


(nitro benzene) 

MOKOCHLORO MONOFLUORO METHANE 


(Hyrnakowski and Szmyt, 1938 *) 


CH g ClF. 


Solubility of Monochloro, Monofluoro Methane in Organic Solvents at 32.2 0 . 

(Zellhoeffer, Copley and Marvel, lgge*) 


Solvent 


Fornula 


Gms. CHgClF per 
100 g»«. solvent(i) 


Ethyl ether of diethylene glycol acetate C 2 H 6 0(Oi 2 CH 2 0) 2 00CH 8 53.8 
Dimethyl ether of tetra ethylene glycol CH.OlCH-CIUO) -CH- 57.0 
Diethyl ether of diethylene glycol C 2 H 6 0<CH 2 CH 2 0> 2 C 2 H 6 s8.o 

At a pressure of CH 2 C 1 F corresponding to its vapor pressure at 4.5 0 . 


METHYLENE IODIDE (Diiodo methane) CH 2 I 2> 

1000 gms. H ? 0 dissolve 1.24 gm. CH g I 2 at 30°. (Gross and Saylor, 1931.) 
Freezing-point data are given by Timmermans, 1934, for CH I + CHCl 
over CH 2 I 2 + CH 2 Br g . 2 2 2 

CYAN AMIDE CH 2 N 2 . (See also Vol. I, p. 2 i6.) 

Freezing-point data are given by Fratolongo, 1913, for CH N ♦ di¬ 
cyan amid and CH g N 2 + Urea. * ' 
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FORMALDEHYDE, %ilu! P< tty inns H'H 3 ()) n , 

soi,mil m !»!■ iin Win, Stu.in Polymers of Formal- 

v-VurrWfc And lUf^haU, nmKy 


Na«* r 


OFiU OF, JN \V \U H. 



Para: 

formaldehyde 

U 


a 

Polvi 

nvmrthvlrur 

a 

IWK, 

fi 

Polv* 

>\\imuhy Irur 

u 

JM> „ 

7 

Pdyoxymrthy hue 

u 

11,0), 

a 

Polv* 

ixymrthylrnr 

a 

IMK 

n 

Prioxymrilnlrne 

r s 

IU>, 


m |*i 
15*> 16a 
dj * H 

10 4 H 

S 

|0<J ?U 

h i 4 


iinjH. j«r *«*> rc. SiU Solution in Water. 
2t> jo gms. lit iH n 

it gms. at iH. if 

,KS gms. at ifC, about 4 at 2$ 0 
Whh than o.i at 18% 0.1 gm. at 25° 
practically insoluble 

, --- - * a ♦» 17.2 at 18°, 21.x at 35° 

All *ue ooudnblc $n ah ohd ami ether except trioxymethylemn 

soi.tnmuY of TkinwMtaMVutKK in Ay. SoturM Sui.fitr Solutions at if. 

daiftnlfr Amt Vvtwrt*. mko i J 

Gms. tootr, HjC) 5 10 20 25 28 (sat) 

(Slits. JWT too Ft*, sat. Hoi. 22 24 20 27 7J 

Data air aho given tor the wduhtlity of various mixtures of t doxy methylene 

and waltum ailhir m water at t%"\ 

( 1 he ihttfttlmMtm i.iw'iin tent <4 lot mnldrhydr l«nween water and ether is 8.5 at 
o and *1 2,| at 20 (fUntawK xmi V«nt, 190*0 


FORMIC ACID fftOOJ!. 


'SoiFIlil trv in W'UFfe, DfctllltUfNtW MV FKKKftNCS'HUNT MkTHOP. (Fawns, njro.) 


t* .a 
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' ■ do 
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-“40 

74 * 2 

-5 

t 3 

5 

-45 

S?6 

-JO 

79 

— to 

-M 


-40 

62.5 

— 20 

84.2 

~«5 

A* 


~4S 

66.5 

— 10 

80.4 

— 30 


3 

* 40 Kutcr 

70 

O 

9 $ 


4C1 

5 

;~4S 

7*.7 

4-8,51 

too 


ttimihtt data fur mui men of * 47 , 4 % formic add ami water are given by Kremann, 


Sorrmt tr * oe Fwtontr Amp in Various 8 <m;vrnts at 28 tt anp Vick Verha. 

i i» f »r 4 ett aa 4 Held, tftlf 

The miituro were * t«n»t«ii»ity shaken at >V> for 4 hours. After reparation of 
the two layer#* the fnrtmr arid in a weighed amount of each mm determined by 
titration, Tim w right **f the other rnitsfiturni was cm Undated by difference* 


Sidnlobt% of fbamu Acid. Solubility of Various Compounds 

in Various Sdtrntn in Anhydrous Formic Add. 


S».l* . 1>4 

*.«• mmn 

pm* tm gm* mU#M. 


Oim* rumtHftim) 

fM’r us) II COO 

fl rmrnr , , „ , » , , , 

1 1 . }o 

Heuaene...., 

... t 5.*4 

... 

Hnntinf*,*rn», , , k , 

i.tf 

Hromoform..*, 

< ,irhiift *f lanlfidr 

I . i« 

fiarhou disulfide. .. ... 

... 4 . 8 (> 

C»th«m frit« rlilfiridr , 


Carbon tetra chloride. 

... G .95 

Cut Hoi irri| #**i , , , , 

HhH 

(iotlou seed oil....... 

... 0.77 

Krfimrftr. , . , . , , , 

o.*h |7 

Hetownte.,........... 

t»W 

Tot nr nr , , t , 

k , 11 ,n| 

Toluene 

.., 9.08 

Xyleitr,... f ,,,,,, 1# ,. 

«-74 

Xylene.. 

... 7-»9 
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FORMIC ACID HCOOH*. 

Equilibrium in the System Formic Acid, Aniline 
and Water at 15 0 . 

(Pound and Wilson, 1935.) 

The system is characterized by a region in which the components sepa¬ 
rate into two liquid layers and one in which crystals of aniline formate, 
C 6 FI 7 NCH 2 0 g , are formed. These liquid mixtures and solid crystals change 
continuously, producing formanilide and water. The crystals redissolve 
and the homogeneous liquid mixtures separate in time,into two layers. 

The authors determined the binodal curve by titrating aqueous formic 
acid mixtures with aniline. The end point, shown by opalescence, could 
be determined to within one drop of aniline. Three tie lines showing the 
percentage of formic acid in adjoining layers were determined. Using 
these and the values for the binodal curve the following results for the 
composition of a series of liquid layers in contact with each other have 
been estimated. 


Ctos. per 100 

gms,. aqueous layer 

Ctas. per 

100 gms^ aniline layer 

HCOOH 

Wfi 

H 2° ' 

' HCOOH 

C 6 H 5 NH 2 

W ' 

0.0 

3.6 

96.4 

0.0 

95.0 

5.0 

4-0 

12.0 

84.0 

O.65 

93.5 

5.85 

5-5 

15.5 

79 *o 

1.7 

91.0 

7.3 

7.1 

21.0 

71.9 

3-8 

83.5 

12.7 

8.3 

28.5 

63.2 

6.0 

72.0 

22.0 

8.5 

41.0 

50.5 

7 -q 

62.0 

30.6 

8.2 

50.0 

41.8 

8.2 

50.0 

41.8 P-P. 

addition 

to the 

binodal curve the 

authors 

determined 

the region 


in which aniline formate is formed. The saturated solutions were 
prepared by agitating known mixtures of aniline and formic acid at 
35 0 for J hour or longer and analyzing the solution and the solid 
phase which separated. Points on the curve were also determined by 
titrating formic acid solutions with aniline at 15 0 until crystals 
remained in the solution and also by titrating aniline with formic 
acid solutions until crystals persisted. Although the appearance of 
the crystals varied with the different conditions under which they 
were formed, analysis showed them to be the formate in all cases. 

The following points on the curve were determined. 


Qms. per 

100 gas A sat. 

solution 

Solid 

HCOOH 

W H 2 

v ' 

Ph&8e 

7.2 

79.6 

13*2 

W-cy> 2 

11.3 

64.8 

23.9 

II 

12.5 

51.9 

35-6 

II 

18.4 

38.5 

43.1 

•1 

24.0 

36.8 

39*2 

II 

33.1 

35.1 

31*8 

It 

41.1 

38.1 

20.8 

II 


The authors also describe the changes which occur on keeping the 
liquid mixtures and the crystals of aniline formate. 
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Mdtpai. SoM'im.irv **i> Ht s/kni; vnp Forme* Ann, Synthetic Method 

t iU ! 
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K, ■Milts fur this system are ,tl *»u ;uven t.y Wrewsky, Held and Scukarev, 
nkj*). The i rt tiral sol u mm temperature is reported by Timmermans 
M<i Mm#*, t*» h<* 74, i$°. 

Soi.rim.irv ur Hun/khk in Aw'mvs Km 1 uonh of Formic Acid. Synthetic 

Me tuaiK i Wfri, i*n4 \ 

In rn Wf. * ;* In «5 Wi r ;> In 75 Wt, % In 60 Wt. < ( ) 

HtiMHL HOMMI, HCUOH. HCOOII. 
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Distribution qf Formic Agio Between Water and Ether at 18 ®. 
{Auerbach and Zeglln, 1922-) 

Cm. taels. 3 t COO H per liter of Gm. mols. ff COO H per liter of 


H s o 

1 € s H 5 ) a 0 

(i) 

h 2 q 

(cTii"') 2 o ' 

0) 

layer (1). 

layer (2). 

«*) 

layer (1). 

layer (2). 

W ‘ 

0*0476 

O.OI76 

2.53 

0.3695 

O.1477 

* 2.44 

o.o 499 

0.0185 

2.5 2 

0.5090 

O.2074 

2 . 4 i 

0.0960 

o.o 364 

2.52 

0,6782 

O.2799 

2.38 

0.io 36 

0.0894 

2.52 

0.8358 

0.3494 

2,33 

0.1954 

0.0756 

2-50 

1 -o 58 

0.4531 

2. 3 o 

0.2868 

0.11 3 1 

’-.47 

1 • 349 

0.6068 

2.20 


Distribution of Formic Acid Between Aqueous o ;5 n Sulfuric Acid Solutions. 
AND Ether at 18 °. (Auerbach and Zeglin, 1922.) 

Gm.mols. ltCOO U per liter oi Gm. mols. Ii COO H per liter of 


0:5 n U*S 0 4 

(c a ir s i 2 o 

f -0 

' 0 An h 7 sO, 

(C 2 h s ) s o 

v'l) 

layer (1). 

layer (a). 

( 2 ) 

layer (1). 

layer (•>). 

( 2 ) 

o.o 5 oi 

O .0200 

2 . 5 o 

0.4786 

0.2003 

2.39 

0.0928 

0.0373 

2.49 

0.4930 

0.2070 

2.38 

0.1710 

O.0694 

2.47 

O.6724 

0.2888 

2.33 

0.1964 

o.o 8 o 3 

2.45 

o. 85 i 7 

0.3732 

2.28 

0.3164 

0. 1302 

2.43 

0.8890 

0.3913 

2.27 

o .3455 

0.1426 

2.42 

1.268 

0.5834 

2.17 

0.4061 

0.1687 

2.41 

I . 320 

0.6116 

2.16 


Data for the distribution of formic acid between ether and aq, 0.5 n H a S 0 | 
containing 200 gins, of glucose per liter, are given by Auerbach and Beck, 1926. 
The experiments were made for the purpose of perfecting a method for the deter¬ 
mination of formic acid in sugar containing foodstuffs such as honey, fruit juices 
and marmalades. 

Data for the extraction of formic acid from water by ether are given 
by Dakin, Janney and Wakemann, 1913. 

Distribution of Formic Acid Between Water and Benzene at 13-15 0 . 

(v. Georgievics, 1913.) 

A small separatory funnel was used and the'acid in each layer titrated with 0.1 
n NaOH, using phenolphthaleine as indicator. 


Gms. HCOOH Found per: Gms. HCOOH Found per: 

__A,—-- - K _ 


25 cc. H *0 Layer. 150 cc. C fi H e Layer. 

25 cc. H 2 0 Layer. 

150 cc. C 6 H« Layer. 

I .Ol 6 

0.016 • 

2-365 

0 - 035 . 


i -539 

0.031 

3.826 

0.062 


1.800 

0.024 

5-874 

O.II4 


2.112 

0.031 

7.836 

0.138 


The distribution ratio of formic acid between water and benzene was 
King and Narracott (1909) to be 1 to 0.0242 at room temp. 

found .by 

Distribution of Formic Acid at 25° Between : 


Water and Benzene. 


Water and Bromoform. 

(Brown, and Bury, 1923.) 

(Gordon and Reid, 1922.) 

(Gordon and Reid, 1922.) 

Normality of HCOOU 111 

Gms. HCOOH per 100 gins. 

Gms. HCOOH per 10Q gms. 

II t D layer. C*TL layer. 

IljO layer. 

C 6 U 6 layer. 

H 2 0 layer 

Clllli'a layer. 

3 . 4^0 0.0117 

5.3 

O.OI70 

3 . I 

0.114 

3.757 O.OI 38 

6.4 

O.OI97 

6.9 

O.180 

3.933 0.0147 

9-9 

0.0400 

io „8 

O.I76 

4 689 0.0188 

1 3.6 

o.o 584 

2 . 3.1 

0. 394 

5.483 0.0233 

i8.5 

0.0840 

39.0 

0 . 675 

6.806 o.o 348 

29.2 

0.1 56 

53.6 

I . 196 


41 .2 

0 . 322 




58.2 

0.800 
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Hist* men on or Formic Acid Rbtwken Water and Chloroposm at 


u v 

(H* rum rev. $m&,) 

14 ° 

{%htlow w Cepin, ig$g a 5 

50 ° 

(Bektourov, 1939.) 

am, r^uiy. 
r i f 0 layer 

H<-^N mr iitif 
i jyrer 1 

fermliiy^KOOOH in; 

’ V CHCl^' layer x 

, h 9 P° h P« r liter 

7 HjgO layer CHClg layer x 

i , 7991 
,4.211 i 

4 , 

7 . 7 W> 

9 . % ttti 1 

11.797 I 

w, cm?!)'* 

o * o * s r; 

0 * 0 2246 

t», UI43 

o. imH 

2, 25 

4 . 22 

7 . 6 ? 

13.08 

1?. Hi* 

0.0174 

0.0348 

0.0783 

O.344 

1.131 

1.6431 O.OI418 

2,2223 0.02010 

3.1207 0.0295 

S.uBs 0.0556 

8.2038 0.1182 

11.1117 0.2009 


Hint* nm tion op Formic Acid Between Water and Carbon Tetrachloride. 




*030.) 



« u 


25° 

0 

O 

SO 

On. gqttl*. 

irojfH t#r m*r 

Op. Rquiv. 

WCOpH per liter 0®. EquIv. 

HCflOH per liter 

^SgO layer 

or* 4 imywr ' 

/ H|,0 layer 

CC1 4 layer % / HgO layer 

CC 1 4 layer x 

4.4020 

0,00 3S46 

4 « *443 

0.004728 3.5936 

0.00662 

1.4 177 

0,0019*0 

6.9J06 

0.00946 7.6364 

O.O236 

8. 1030 

0.0*300 

*0.0005 

0.0212 9.5986 

0.0354 

m* turns 

O.OlHHH 

*3.0794 

O.O361 II.9865 

0.0591 

12.2461 

tt.CUHj 

*4.3370 

0.04728 14.5871 

O.0886 

17,6*33 

o.tiHjt 





ftiSTsiBOTioN op Formic Acid at as 0 Between: 
(ArciiU>4U, |g®6.) 


Hllif *1101 

On. Hcla. HgQOH Per liter 

c g 

7 H f 0 layer (« f > 

Organic layer (C^) v 

C i 

Amy 1 Alcohol 

0.14386 

O.08318 

O.5782 


0.48989 

0.25472 

0.5200 

Tertiary «ny! Alcohol 

0,11443 

0.13015 

1.1373 


0.36056 

0.39705 

1. 1012 

Mom*! hut fl Alcohol 

0,25622 

0.22507 

O.8486 


0.78493 

0.63554 

0.8097 

Sec mMff Butyl alcohol 

0.11830 

0.12781 

1.0804 


0.34625 

0,36953 

1.0672 

Hethyl ethyl let mt 

0,12269 

O.165H 

1.3457 


0.34252 

0 .<f 4332 

1.2942 
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Distribution of Formic Acid Between Water and Benzene. 

(Bektourow, 1939.) 


6 o° 


Gm. Equlv. 

HCOCjH per liter 

Gm. Equlv. 

HCOOH per liter 

Gm. Equlv. HCOOH per liter 

* HgO layer 

C fl H 6 la * er ' 

/ H g 0 layer 

C 6 H 6 iayer ' 

7 HgO layer 

C 8 H 6 layer 

1.4573 

0.00226 

2.5739 

0.00568 

3 . 3877 " 

0.0208 

2.7443 

0.00454 

4.6747 

0.0123 

4.5233 

0.0303 

3.3310 

0.00645 

6.2645 

0.0208 

6.1699 

0.0473 

7.9868 

0.0240 

7.4000 

0.0265 

7.7691 

0.0693 

10.0308 

0.0378 

8.2423 

0.0325 

9.2737 

0.0947 

12.6615 

0.0599 

9.O466 

0.0378 

10.9771 

12.1126 

0.1419 

0.1514 

Distribution of Formic 

Acid Between Water and 

Nitrobenzene 

*T 25 °• 


(de Kolossowsky, Kulikow and Bekturow, 1935.) 


Gm. Mol. 

HegpH per liter 

£l 

HgO layer(C x ) 

c « h 5 N0 2 layer(C 2 ) x 

c 2 

O.185 

O.OO38 

48.7 

O.489 

0.01025 

47.7 

O.9215 

0.0193 

47.7 

I.230 

0.026 

47.3 

1.878 

0.041 

45.8 

3 .1248 

O.0693 

45.1 

4.6384 

0.1108 

41.9 

5.991 

0.1539 

38.9 


Gm. Mol. 

HCOOji per liter 

Cl 

HgO layer (Cj) 

c 6 e 5*02 layer(Cg)' 

C £ 

0.6828 

O.3164 

30.6 

12.2466 

O.4942 

24.8 

14.2632 

0.7749 

18.4 

16.5942 

2.1798 

7.6 

16.5060 

3.1827 

5.2 

16.3296 

3.4776 

4.7 

14.918 

4.985 

2.99 

13.608 

6.3512 

2.14 


Distribution of Formic Acid Between Water and Toluene at 25°* 

(de Kolossowsky and Megenlne, 1932.) 


On. Equlv. 


HCgQH 


per liter 


H 2 P layer(C 1 ) CjH^CHg layer 


Equ lv. 1 £ 00 H per liter 
layer (0|) CgHgCHg layer (C^) ' C , 


0.9978 

2.9922 

4.9846 

6.9739 

8.9587 

10.936 

12.903 


Water 

and Kerosene 


0.002203 

0.007760 

0.015394 

0.02606 

0.04128 

0.06366 

0.0937 


452.9 

385.6 

323.8 

267.6 
217.0 

171.8 

132.6 


Distribution of Formic 

(Gordon and 

Water 

and Toluene. 



14.85 0.1503 

16.76 0.2374 

18.61 0.3878 

20.34 0.6563 

21.88 1.1165 

23.31 1.689 

24.16 1.844 

Acid at 25° Between : 

Reid 1922.) 

Water 
and Xylene 


17-9 

80.9 

3 B. y 

43.2 

59.8 

66.3 


0.0099 
0.0218 
o.0829 
o.041 5 
0.126 
o. r 7T 


IJ 2 0 

layer 

5.3 

7-9 
i 6.5 
3 i .0 

4 i .7 

^ 9-7 


Toluene 

layer. 

O.OI49 

O.0246 
o.o 566 
o.1875 
0.270 
o. 726 


Gms. ii coon 

per 100 gms. 


Xylene 

layer. 



0.0208 
0.0238 
0.0421 
o.0420 
0.0572 
0.0556 


Gms. 
per 

11,0 

layer. 

2 . 5.6 

2G.4 

40.4 

41.2 

55.2 
55.7 


2 

115.0 

70.6 
48.0 
31.0 

19.6 
13.8 
13.1 


11 coon 

100 gms. 

Xylene 
layer. 

O.II 55 
o. 1120 
0.223 

0.2.54 

o. 5 oo 

C.49H 
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Distribution of Formic Acid Between Water and 
Ortho Nitro Toluene at 25 0 . 

(de Kolossowsky, 1934; de Kolossowsky, Kullkow and Bek tu row, 1935.) 


Om. Hols. 

HCOOH per liter 

Sl 

On. Hols. 

HCOOH per liter 

_ 5 l 

HgO layer(cj) 

~O^C 6 H 4 CH 3 .NO a (C3)' 

C 2 

' HgO layerf^) 

O C 6 H 4 CH 3 .N 0 g(C 2 )N 

C 2 

0.3073 

0.0047 

65.4 

4.708 

0.0846 

55.65 

0.6005 

0.0095 

63.2 

6.619 

0.131 

50.2 

0.8747 

0.0143 

6l.2 

13.818 

0.520 

26.6 

1.4538 

0.0234 

62. 1 

IS.602 

0.786 

19.85 

2. 1962 

0.0369 

59.5 

18.498 

2.092 

8.84 

3.3592 

0 . 0 S 63 

59.7 

17.765 

3.966 

4.48 


Distribution op Formic Acid Between: 

Water anj> Petroleum Ether Methyl Alcohol and i-OcTANE(i) at o°. 

(Orossfeld and Mennelster, 1932.) (3ulth and Norton, 1932.) 


cc. o.in NaOH 

required per 25 cc. 

Cl 

On. Mol. HCOOH 

^per liter 

C 8 

HgO layerfC^) 

Pet. Ether layer(C 2 ) 

' C 2 

^ CH3OH layer(Ci) 

i.Oct. layer(C 2 ) ' 

C 1 

21.6 

0.024 

900 

0.1633 

0.00505 

0.0309 

48.9 

0.028 

1750 

O.5084 

0.01271 

0.0250 

138.0 

0.044 

3140 




169.O 

0.055 

3070 

(l) = 2 . 2.4 

- Tri methyl Pentane 

224.9 

0.078 

2880 





Distribution of Formic Acid at 25 ° Between Acetone and Glycerol. 

(Smith, 1921-1922. J 

_MUllraols. If COOH per liter of 


Acetone layer (A). 

Glycerol layer (G). 

G* 

2 .075 

i.5i5 

1.36 

2.8875 

2.0625 

1.40 

5.65 

3.70 

1.39 

7.8 

5.65 

1.38 

20.8 

16.0 

i. 3 o 


Distribution of Formic Acid Between 2.2.4 Trimethyl 
Pentane and p Methoxy Ethanol. 

(Henrlquea, 1933.) 


Results at 

“ 19.5 ° 



Results at o° 


Ml Illinois HCO£H 

per liter 

£l 

Mllllrools 

HCOQH per liter 

£1 

Pentane 
layer(C^) 

Ethanol x 
layer(Cg) 

°2 

' Pentane 
layer(C 1 ) 

Ethanol N 
layer(Cg) 

C 2 

1-3 

252.9 

0.0051 

1.1 

248.3 

O.OO46 

3-3 

203.6 

O.OO46 

3*4 

667.9 

0.0051 




4.6 

720.7 

O.OO64 




4.9 

961.7 

0.0051 
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Reciprocal Solubility of Formic Acid and Allyl 
Iso Sulfocyanide ( CH g :ORCHINOS) 

(Jankovsky, 1934 .) 



} Gtos. HCOOH per 

0 

Gms. HCOOH per 

..0 

Odds. HCOOH per 


IOO g®s. mixture 

XT 

100 g»s. mixture 

t 

100 gins* mixture 

6. 

5 6.6 

39.7 

38.8 

35-8 

67.7 

25 

11.5 

39.8* 

45.0 

33-5 

70.1 

36 

25.8 

39.1 

51*2 

26 

77.5 

39 

33.8 

38.2 

55*4 

10 

84.O 

* 

Critical Solution 

Temperature. 





The author also studied the reciprocal solubility of Formic Acid and Tri 
Ethyl Amine but found that the addition compound which is formed separates 
into two liquid layers at the moment of fusion. The limits of reciprocal 
solubility in this system at the ordinary temperature are 1.4 and 39.2 gms. 
HOOOH per 100 gins, of the mixture. 

The limit of reciprocal solubility of Formic Acid and Ethylene Bromide is 
at 51.s percent HOOOH and 71.8°* (Lecat, 1930.) 

The limit of reciprocal solubility of Formic Acid and n Pentane is at 
10.0 percent HOOOH and 28°* (Lecat, 1930.) 

Freezing-point data are given for: 


HOOOH ♦ 


M 

II 

tl 


II 

II 

11 


II 

II 

II 

n 


+ 

♦ 

♦ 

♦ 

+ 

+ 

► 

+ 

+ 


HCN 

HOOOK 

HOOOLi 

H 000 NH 

HOOONa 4 

(HCOO)JPb 

(HCOOJgCa 

CH,C 00 H 

HCOONHg (formamide) 

CH 3 CN (acetonitrile) 

CH 3 N 0 2 (nitro methane) 
N(Ca5H 5 > 3 (tri ethyl amine) 


(Peiker and Coffin, 
(Kendall and Adler, 

11 it 


11 11 

11 * 11 

n 11 

(Baud, 1913c) 
(Joukovsky, 1934.) 
11 » 

11 11 

11 ii 


C 4 H 6 NS (allyl iso sulfocyanide) " " 

o C 6 H 4 C 1 N 0 2 (o chloro nitro benzene)(Bruni and Berti, 
^HeOg (di methyl pyrone) (Kendall, 1914.) 


1933.> 
1921*) 


11 


it 

n 

11 


1900. ) 


METHTL CHLORIDE CH 3 CL 

Solubility of Methyl Chloride in Several Organic Solvents. (Kling, 1915.) 


The results are expressed in terms of (V—V 0 ) ^ — (V„— \ c ) ~ V c in which 

V = volume of gas after absorption, V„ = original volume of gas, T; = temp, 
on absolute scale, F, = temp, of thermostat, V„ = volume of the flask, = volume 
of solvent. 


It In each solvent determined separately. 




cnci 

cci. 



CIICl,, 

CH Cl* 

CII Cl, 

CCI,. 

— 5 .. 


239.4 

168.1 

115.4 

0 ... 


174.8 

125.2 

87.6 

- 4 - 


I0O.7 

98.7 

68.7 

10 . 


IOI .2 

79.0 

56.2 

i5. 


76.9 

65 .i 

45.9 

20 .,.. 

. 72.9 

58.6 

54. 1 

38.o 


f 


1 


I 














Solubility of Methyl Chloride in Carbon Tetrachloride 

AND IN DlCHLOR ETHANE AT SEVERAL TEMPERATURES AND PARTIAL PRESSURES. 
(Kaplan and Homan tchouk, 1936 . 5 • 


Partial Pressure cc CH 3 Cl (at o° and 760®) cc CH 3 C 1 (at o° and 7Q<ym) 


of CHgpl m 

am Hg. dissolved perj.cc CCl d at; 

dissolved 

per icc CgHgClg at; 


' -10° 

0° 

4*20° ' 

/ - 10 o 

do + 20 d A 

760 

145 

83 

38 

336 

152 7"6 

700 

124 

71 

36 

294 

134 67 

600 

95 

56 

30 

228 

106 54 

500 

71 

42 

24 

170 

82 42 

400 

52 

30 

19 

130 

60 33 

300 

36 

19 

14 

92 

42 24 

200 

22 

12 

10 

58 

25 16 

100 

10 

6 

5 

28 

10 8 

Solubility of Methyl Chloride in Several Solvents at Varying Pressures 



(Horiuti, 1931 .) 




Results fQr: 





Acetone JCH 3 ) a C0 

Methyl Acetate, CH3COOCH3 

Chloroform, CHC 1 « 

_yv 55 


Ora. Mol. CHjCl ' 


dm. Mol. CH 3 C 1 ' 

/- 

□mTMdTTTMJdT^ 

P(mm) 

per l.o gra. mol. 

P(mm) 

per l.o gm. mol. 

P(BOT) 

per l.o gnu mol. 


sat. sol. 


sat. sol. 


sat. sol. 

229.2 

0.0000 

213.4 

0.0000 

197.1 

0.0000 

292.1 

0.0l82 

294.9 

0.0227 

270.7 

0.0230 

412.7 

0.0522 

410.8 

O.O560 

404.9 

0,0627 

.540.6 

0.0891 

526.9 

0.0886 

558.2 

0.1074 

674*2 

0.1255 

63I.O 

0.1176 

702-3 

O.I483 

808.8 

O.1637 

773.9 

0*1575 

855-2 

0.1912 

1014*3 

0.2195 

979.0 

0.2119 

973-0 

0.2232 

Carbon Tetrachloride CC 1 . 

-—-ys_,_____1 


Benzene. C e H e 

Chloro benzene , C@HgCl 

t 

Om. Mol. CH^Cl 

/--- 1 

Gra. Mol. CH^Cr 


Om. Mol. CH 3 cI v 

P(ran) 

per 1.0 fP®« mol. 

P(wn) 

P®r 1.0 gw. mol. 

P(iffli) 

per t.o gm. mol. 


sat. sol. 


sat. sol. 


sat. sol. 

112.4 

0.0000 

93.7 

0.0000 

11.6 

0.0000 

256.9 

0.0280 

190.2 

O.O248 

151-7 

0.0337 

431-4 

0,0639 

329.0 

0.0608 

311.7 

O.0719 

603.7 

0.0996 

463.8 

0.0955 

503.5 

O.II80 

758.1 

O.I328 

626.6 

0.1373 

669.9 

0.1572 

890.5 

0.1623 

776-6 

0.1758 

908.6 

0.2121 

1023.9 

0.1926 

10 12.7 

0.02349 

1060,9 

0.2479 


The solubilities of CH 3 C 1 in the above solvents at one atmosphere 
pressure, in terms of the Ostwald Solubility Expression l (see p. 37 
as calculated by Horiuti are as follows 

Solvent 1 Solvent , 


Acetone 69.3 Carbon Tetrachloride 40.9 

Methyl Acetate 64,3 Benzene 55.9 

Chloroform 67.6 Chloro benzene 47.2 

The solubility of Methyl Chloride in Cyclohexanol (C e H a ^OIT), in terms 
of the Ostwald Solubility Expression (the ratio of the volume (v) of 
gas absorbed to the vol. (V) of the absorbing liquid), is 17,7 at 26°. 

(Cauquil, 1927.) 

Results for the solubility of Methyl Chloride in Fenchon (C.Jh 0 ) 
are given by Pasteur, 1931. 0 10 
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METHYL CHLORIDE CH 3 Cl. 


Solubility of Methyl Chloride in Organic Solvents at 32 °. 

(Zellhoerrer. 1937; Zellhoeffer. Copley and Marvel. 1938.) 


Formula 


C 2 H 5 0 (CH 2 ) 2 0 C 0 CH 3 

C 2 H s 0 (CH 2 CH 2 0 ) 2 C 0 CH 3 

CgflsOICHgCIteOlgCaHs 

CH 3 0 (CH 2 CH 2 0 ) 4 CH 3 

C 2 H s 0 (CH 2 CH 2 0 );c 2 H 5 

[CH 3 0 !CH 2 ) 2 0 CH 2 ] e 
(C 2 H s 0 (CH 2 CH 2 0 ) 2 coch 2 och 3 
r fl-C 4 H 9 0 (CH 2 CH 2 O) 2 C 0 CH 3 

C,ch 3 cooch 2 ch 2 ] 2 o 

(CH 3 ) 2 CHCH 2 CH( 0 C 0 CH 3 )CH 3 

(C 1 CH 2 CH 2 CH 2 ) 2 0 

(C 3 H 6 C1) 2 0 

c 10 h 7 f 

C s H 3 C 1 3 

ci 2 chchci 2 

6 C 4 H 9 0 (CH 2 ) 2 0 C 0 -bC 3 H 7 
a C 4 H 9 0 (CH 2 ) 2 0 C 0 CH 3 

a c 4 h 9 o(cii 2 ) 2 oco(ch 2 ) 10 ch 3 


Solvent 

Cellosolve acetate 
Carbitol acetate 
" ethyl ether 
Dimethyl ether of tetraethylene 
glycol 

Diethyl ether of tetraethylene 
glycol 

Dimethyl ether of triethylene 
glycol 

Carbitol methoxy acetate 
Butyl carbitol acetate 
Diethylene glycol diacetate 
4-Nethyl-2-pentanol acetate 
y*y Dichloro-n-propyl ether 
Dichloro iso propyl ether 
a Fluoro naphthalene 
Tri chloro benzene 
1.1.2.2-Tetra chloro ethane 
Butyl cellosolve n butyrate 
" acetate 
" " laurate 

Tetra hydro furfuryl ether of 
butyl cellosolve 
Tetra hydro furfuryl cellosolve 
acetate 

Methyl carbitol acetate 
Butyl carbitol chloride 
Methyl ether of tri ethylene 
glycol acetate 

Tetra hydro furfural laurate 
" " " acetate 

a> y-Glycerol dichlor hydrine 
acetate 
Ethyl laurate 
2. Ethyl-l-hexanol acetate 
Furfuryl acetate 
Ethyl furoate 
Furfural 
Tetralin 
Decalin 

Benzo tri fluoride 
p Fluoroanisole 

Ethyl ether of diethylene glycol 

Diethyl ether of diethylene glycoiLC 2 H50(CH 2 CH 2 0) 2 C^Hg 3 

(1) Vapor pressure of CJLC1 at 4.5°. 

(2) Gms. per 100 gms. solvent at 2203 nun. pressures and 32.2 0 . 


On. CHgCl per 
iOOcc solvent at 
2203 mm pressure ( 1 ) 

36.4 
32.2 

32.4 


32.5(2) 

30.2 

34.4 

29.4 
24.8 

30.4 

28.2 

29.4 

26'. 

19 . 

35 . 

29. 

32 . 

20 . 


.2 

‘4 

.0 

.0 

.0 

.6 


(C 4 H 7 0 )CH 2 0 (CH 2 ) 2 0 -n C 4 H 9 28.2 

<C 4 H 7 0 )CH 2 0 (CH 2 ) 2 0 C 0 CH 3 
CH 3 0 (CH 2 CH 2 0 ) 2 C 0 CH 3 

a c 4 h 9 (och 2 ch 2 ) 2 ci 

CH 3 0(CH 2 CH„0)-COCH, 
(C 4 H 7 0 )CH 2 0 C 0 ICH 2 )i O CH 3 
(C 4 H 7 OICH 2 OCOCH 3 

(C1CH 2 ) 2 CH0C0CH 3 
CH 3 (CH 2 ) 1o CO0C 2 H 5 
? V CH 2 1 s CH(c 2 n 5 1 CHgOCOCH, 
(C 4 H s O)CH 2 OCOCH 3 • 2 3 

<C 4 H 3 0)C0OC 2 H 5 
(C 4 H 3 0)CH0 

C 10 H 12 
C10H18 

C0H5CF3 

E FC e H 4 0 CH 3 


30.4 

30.8 
28.0 

30.0 

20.4 

34.2 

26.6 

21.2 

27.2 

26.3 

30.2 

27.6 

22.8 
14*2 
30.0 

30.4 

33.3 

38.2 
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METHYL CHLORIDE 

Frr^‘/ini:*p‘Un x data ,u r £\vt*n far: 

Mrthyl Ahnhot 

” * iCHjiyO) Dimethyl Fih#»r 


c,h 3 


t Raumf* Pt al., mq .) 


bromo METHtoNir Arm imis^m 

U1,) V' '«»•* «'HBr(«yn t , a, J$ o. (R#ck< . r , 1<J39>) 

CKIiflHO MKTHIONIC AC It* (lift ,Hn. 

"r ’ uh.u K *.n. CflCl!«)„!!1 8 at (Backer, W2g .) 


mkthvi. ummv. «;»,i 

V S4l »d mrfhyf tu ft Afrf at *r,*f hiiH a </ 

l*. til '» %**! *’ M i a* .> »i M I !J | 


a.iH and contains 

Ftfhmn*, t»ai, | 


aw Hj.il >lf.'«'l»r „. uun nnj. - j.„ H i|m . on i M 0> 

I Van Arke! anel’VlM, w j 6 _, 

Fr^r 1 ?ni iii? i .hit £iv**ft f*if ♦ 

t1»,J * , *B s r« attiilm) i tHatiBc an,! Tyknriner, m „ j 

* S >. i Vi I|ic-nt|t,!r| |Pa*c*l, WJl> ] 

» 1 aVrt«ti*ri (Aten, i>)o*,-trf'i. i 


FORM AMIDE IlniVH, 

VaMMItn is W f*V U»|. HUNT MtH'IIOD. 

*.SV >5 


I* .:>! tit MMtt VA1 
«.m* ts**» 

I.C 

*j y>* 

i; *; 

-"*» .H 41 

-"4 I r ’ At Kit 

SimiUt <ifr 

am nl 


r *4 

’ivjli -44 

' .!* 
*•» 
*■> 

■ 

4 “ 


It* «*MI* 

**«tA 

i 1j*> | 

> i*-j 

4 **; » 

4 4 

Ml * 


* » 4 $<| Mt*ssr 

l*r 

lit o\'tl f if,t» 


V t«t 
MitM 

■ • m r* 

iU 4 
it O 
-M * 
r* 4 


filtw, 

SWMWwfc 

tillft lt|U. 
it*? 

S 

W 4 
H3C1 H 
ty$a 


HCOMIIi 


*£*-*<■« \m Mmatmdr t (nritto arid ami fnrmamiik + 


*4Mi.rmt,tn iiy t« Htmm, Alcohol 

riTi»»iinp T»ts jititii.yoritT Hnf«O0. 


t -'Jan. tm*^*** 



ll» 4 * 

sons 

u% #m»r# 


t 

Ida iwt* nutar# 

ni«M 

^ H i A » « 


"im» *» 

4 *#, 1 

IICOKIl, 

tfl 4, I r# 1 fJ 

- * HtmH f 

* t««^ 

5 ^ * *1 

H 1 


nam^ 

w 

* i d . 7 

H f t.« 

II 

t-- * t , f» | 


*' j.n 

ten* * a 

#1 

^ 4 . r t« * *# 

* 
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Reciprocal Solubility op Formamidb and Nitrobenzene. 

(Joukovsky, 1934 .) 


Gas. HCONHg per 
100 gaa. mixture 


Gas. HCONHg per 
100 gas. mixture 


Gms. HCONHg per 
100 gms. mixture 


o° t lo8 -f 36.3 8 i 70.90 

1028 J'o 107 ' 8 «.i i’- 2 76.0 

° 2 ’ 8 ^- 8 10 ?- 6 44-7 — 9 o.o 

104.2 18.7 107.0 45.6 

Critical solution temperature 

eiJer^ S JanIr^ iS SySte \! n tem f 0f volume percent of the liquids are 

terna^svst^pA™ 93 ^ author also gives complete results for the 

ternary system Formamide + Nitrobenzene + Hexane. 


Freezing-point data are given for: 

HCONHg + CHjrCOOH (Acetic acid) 

+ n C 3 H 7 COOH (n Butyric acid) 
" + CS 2 (Carbon Disulfide) 

" + (CgH 5 ) g O. (Ethyl' Ether) 

" + C fl H (Benzene) 

+ C 6 H 5 N0 2 (Nitro benzene) 


(English and Turner, 1915.) 

» »* it 

(Joukovsky, 1934.) 


HXTRO METHANE CH 3 N0 2 . 

analyze^by 1 means t of a v^scosity S measurements!' ane and ea ° h 

”; t 2 r °c methane in water «»PP« l^er, 

10 contsi : n Sat * SOl S t A 0n n ater in nitro meth ane (lower layer) 

Beterminations^of*thl^total S a nd partial' M ' Jrray ' Rust and Hartley, 1931 .| 
nitro methane and methyl alcohol ana p f essures of mixtures of 

20 *5° are given by JouSvsIy? ° f Dltr ° methane and ethyl ^ « 


Freezing-point data are given by Joukovsky, 1934 , f or : 


eH 3 N0 2 + H000H 
" ♦ C # H a 

" + 


(Formic Acid) 

(Benzene) 

(Nitro benzene) 


t«S» eh r ;or“!j^“” oi Hit ~ ««>«■* 

1934.) 4 ’ (Cornish > Archibald, Murphy and Evans, 

The limit of the reciprocal solubility of Nitro methane and: 

f r - m Buty? U ca a rb}nil is ftl " Uro methane -><1 17.0°. 

Dimethyl ethyl carbinol is’;? 13 - S °- 

49.5 percent nitro methane and about 3°, 

(Lecat, 1930. ) 
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c,h 4 

METHANE CH«. 

Solubility in Water. 

(Winkler, 1901.) 


r. 

0. 

0'. 

Q - 

4 °. 

0. 

0* • 

q . 

0 

O.O5563 

O.O553O 

O.OO396 

40 

O.O2369 

0.02198 

O.OO159 

5 

O.O4805 

O.O4764 

O.OO34I 

50 

0.02134 

O.OI876 

O.OOI36 

10 

O.O4177 

0.04127 

O.OO296 

60 

O.OI954 

O.OI57I 

O.OOII5 

15 

O.O369O 

O.O3628 

0.00260 

70 

O.OI825 

0.01265 

O.OOO93 

20 

O.O3308 

O.O3233 

O.OO232 

80 

O.OI77O 

O.OO944 

O.OOO70 

*5 

O.O3OO6 

0.02913 

0.00209 

90 

O.OI 735 

O.OO535 

O.OOO4O 

3 ° 

0.02762 

o*. 02648 

O.OOI9I 

IOO 

O.OI7OO 

0 

O 


0 » Bunsen Absorption Coefficient, which is the volume of gas (reduced 
to o° and 760 mm) dissolved by 1 volume of the liquid when the partial 
pressure of the gas is 760 mm. 

0 1 = is the same as fi, except the measurements are at the total pressure 
of the gas plus liquid instead of at the partial pressure of the gas 
alone. 

q * the weight of gas in grams dissolved by 100 gms. of pure solvent 
at the indicated temperature and total pressure of 760 mm. 


Solubility of Methane in Aqueous Solutions of Sulfueic Acid at 20®. 

(Christoff, looe.) 

Q»s. H2SO4 per Ob. Mol. HgSCH 

100 «m* aq. solvent per liter solvent ” 7 

35.82 4.64 O.O1691 0.01815 

61.62 9.55 0.01311 0.01407 

95-6 18.O 0.03072 0.03303 

3 » Bunsen Absorption Coefficient 

l m Ostwald Solubility Expression, which is the ratio of the volume (v) 
of gas absorbed at any pressure and temperature to the volume (V) of the 
absorbing liquid, i.e. i » This expression differs from the Bunsen 
Absorption Coefficient p, in that the volume V of the dissolve gas is 
not reduced to o° and 760. mm. The solubility l is therefore the volume 
of gas dissolved by unit volume of solvent at the temperature of the 
experiment. The two expressions are related thus: 

l 

l • fill + 0 . 00367 D» 0 =* (i + 0.OO367 t) 


Using a special apparatus which permitted the agitation of a sample of 
air containing a known percentage of Pittsburgh natural gas (composed of 
90 % CH 4 + 10 % C fi H g ) with water, and the removal of the sample for analysis 
after the period of contact with the water, the solubility coefficient a 23 (= the 
volume of gas reduced to o° dissolved by 1 yoI. of H2 0 at 25°, when the pressure 
of the gas over the water is 760 mm.) vyas found to Be o.o32. (Milligan, 1924 .) 


Solubility of Mine Gas (79.4 % CH 4 + I7.t % No 4 - 2.8 % 0 2 + 0.7 % C 0 2 ) 
in Water and Organic Solvents Under Pressure. 

{ Fischer and Zerbe, 1923.) 

An autoclave of 33 o cc. capacity was used. Into this was placed 100 cc. of solvent 
and mine gas from a steel cylinder untill a pressure of about 20 atmospheres was 
reached. The autoclave was then shaken at about 20° for 1 / 2 hour. The pressure 
was then lowered to 1 atmosphere and a weighed amount of the solution analyzed 
for its contained gas. The results showed that although much nitrogen was present 
the absorbed gas contained the several constituents in approximately the same 
ratio as the used mine gas. 

The author was interested principally in comparative values for various solvents. 


Cc. Gas dissolved 


Cc. Gas dissolved 

Used solvent. by lvol.of solvent. 

Used solvent, 

by 1 vol. of solvent. 

Water. 

0.09 

Acetone. 


Petroleum ether (b. pt. 65 °). 

i.34 

Ethyl acetate. 

. 0.45 

» (» 65 -ioo). 

o .84 

Chloroform. 


» (» ioo-i 5 o). 

0.66 

Carbon disulfide. 

. o .36 

Petroleum. 

0.56 

Benzene. 


Paraffine oil. .... 

o .44 

Xylene. 

. 0.53 

Methyl alcohol. 

0.46 

Aniline... 


Ethyl alcohol. 

0.60 

Nitrobenzene. 


Amyl alcohol. 

o .44 

Tri cresol. .. 


Ethyl ether... 

0.91 

Coal tar hydrocarbon 

(250-300). 0.40 

100 cc. H 2 0 dissolve 3.2 

cc. Methane (o° and 760 mm) at 21 



» Rubber » 26.8 cc. » » »’ 


The gas dissolved by a given amount of air free rubber was pumped out with 
a Topler pump and measured over mercury. Data are also given for the effect 
of temperature and pressure and for the relation between solubility and penetrability. 

(Venable and Fuwa, 1922.) 

Solubility of Methane in Methyl Alcohol and in Acetone. 

(Levi, 1901 , 1902 .) 

In methyl alcohol l (Ostwald expression, see page 37 ) = 0.5644 - 0.0046 1 — 
0.00004 P. 

In acetone l (Ostwald expression) = 0.5906 — 0.00613 t — 0.000046 P. 

From which are calculated the following values: 


t°. 

In Methyl Alcohol. 
l. t°. l. 

t°. 

In Acetone. 
l. t°. 

1 

O 

0.5644 

40 0.3164 

0 

0.5906 

40 

0.2718 

IO 

0.5144 

50 0.2344 

10 

0.5247 

So 

0.1691 

20 

0.4564 

60 0.1444 

20 

0.4496 

60 

0.0572 

30 

0.3904 

70 0.0464 

30 

0-3653 




Solubility of Methane in Ethyl Alcohol. 

• (Bunsen* 1877, 1892.) 

t°. 2 0 . 6.4°. .ii°. iS°. i 9 °- 23.5°. 

Abs. coef. 0 (found) 0.51721 0.50382 0.49264 0.48255 0.4729 0.4629 

from which the following formula was calculated. 

Bunsen abs. coef. 0 for methane = 0.522745 - 0.00295882 t - 0.0000177 / 2 - 
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The Solubility or Methane in Water and in Organic Solvents 

AT 2S° AND AT PRESSURES Ul> TO 140 ATMOSPHERES. 

(ft* ollch, Tauch, Hogan and Peer, 1931/) 

The determinations were made by shaking methane and each of the several 
olvents at various pressures in a steel cylinder maintained at 25 0 and, 
fter attainment of equilibrium, withdrawing a sample of the mixture over 
ercury in one of three burets so designed that the volume could be 
easured with the same degree of accuracy at any ratio of gas to liquid, 
he results are given only in the form of a diagram from which the fol- 
owing approximate values were estimated. 


cc Ob (reduced co and 760 man dissolved by l.o cc solvent at: 

Solvent - —. . . . .- .. ---- 



' so 

40 

00 

80 

100 

140 Atmospheres' 

r ater 

0.9 

1.2 

1.8 

2.0 

2.6 

3*3 

[ethanol (1) 

9.0 

19*0 

29.5 

41*0 

55.0 


Ithanol 

7*5 

14 . s 

21.5 

29*5 


48.0(120 Atm. ) 

Vopane 

41 

83 

125 

174 

200 (90 Atm. 

) — 

to tan e 

37 

71 

107 

144 

— 

— 

’en t an e 

33 

63 

97 

129 

l6q 

— 

f exane 

30 

59 

89 

120 

— 

— 

Ictane 

24 

51 

80 

1 10 

140 

— 

!y cl 0 hexane 

15 

33 

56 

83 

— 

— 

iensiene 

11 

24 

41 

59 

80 

— 

leavy Naphtha 

10 

20 

31 

43 

— 

—. 

las Oil 

8 

16 

23 

32 

41 

62 


(1) The solubility of methane in n propanol, iso propanol, n butanol 
md iso butanol is, within experimental error, the same as in methanol. 

Solubility of Methane in Several Alcohols and Other Solvents. 

(McDaniel, xgu.) 


Solvent. 

t\ 

Alcohol: 

Methyl (99%) 

22.1 

U 

30. 2 

u 

40 

a 

40.8 

Ethyl (99.8%) 

22.2 

it 

30.1 

it 

40 

Isopropyl 

21.S 

a 

2().9 

u 

40 

a 

60.3 

Amyl 

22 

ii 

30,1 

Benzene 

22,1 

a 

35 

u 

40.1 

a 

49*9 

Toluene 

25 

u 

30 


Aim. Coef. 
A. 

Bunsen 
Coef. 0 . 

Solvent. 

o. 4«6 

0.4*02 

Toluene 

0.4278 

0,3883 

a 

0 3938 

0.3436 

a 

0.2695 

O.2278 

m Xylene 

0.4628 

O.4282 

u 

0.4503 

O.4051 

“ 

0.4323 

0 . 377 * 

u 

0.4620 

0.4275 

Hexane 

0.4532 

0.4081 

a 

tl 

0.4400 

0.3837 

0.4244 

0.3478 

u 

0.4532 

0.4196 

Heptane 

0.4444 

0.4002 


0.4954 

0.4600 

a 

0.4484 

0.3976 

Pinene* 

0.4198 

0.3661 

it 

0.364s 

0.3081 

a 

0.4852 

0.4450 

|| 

0.4778 

0.4300 



* h. pt. 155-160°. 



Abs. Coef. 

Bunsen 

v . 

A . 

Coef. 0 . 

40.I 

0.467s 

0.4680 

50.2 

0-4545 

O.4013 

60 

0.4502 

0.3690 

21 . I 

0.5146 

0.4778 

30.5 

O.5028 

O.4529 

SO 

0.4972 

O.4203 

60 

O.487O 

O.3992 

22.2 

0.6035 

0.5585 

40. 2 

0.5320 

O.4639 

49-7 

0.5180 

0.4380 

60 

0.4964 

0.4068 

22.2 

0.7242 

0.6720 

30.1 

0.6906 

0.6221 

40 

0.6675 

0.5820 

20 

0.4888 

0 . 45.65 

30 .X 

0.4620 

O.4163 

39 - 1 

0.4472 

0.3914 

45 

0.4440 

O.38H 

55-2 

0.3694 

vO 

r>. 

O 

*0 

6 


Abs. eyef. A - vol. of methane absorbed by unit vo!. of solvent at temp 
stated. 
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Solubility op Methane in Several Organic Solvents 
at Various Temperatures. 

(Horlutl, 1931.) 

3oiublllty of CH 4 la terns of the Oswald Solubility Impression l , In; 



J ca 4 


».W* 

CHgCOOCHg 

c « r 8 

w ' 

~8o.il 

— 

— 

2.220 

— 

— 

— 

-76.7 

— 

0.8726 

2.119 

0.7571 

— 

— 

-60.6 

» — 

0.7699 

1.754 Ui 

0.6926 

— 


*41.6 

— 

0.6943 

1.476 

0.6454 

—- 

0-5703(-v«8) 

*20.4 

0.8109 

(1) 0.6513 ta) 

1.375 

0.6203 

— - 

0.5259 

0 

0.7621 

0.6232 

1.157 

O.6068 

0.5687 

(3) 0.4976 

+20 

0.7271 

0.6165 

1.078 

0.6032 

0.5680 

0.4808 

40 

0.7031 

0.6101 

— 

O.5987 

a.5697 

0.4728 

60 

0.6876 


—- 

—- 

0.5787 

0.4748 <5) 

(l) 

»-i9.8°; 

(a) —31.8°; 

t3> - 13*1° » 

(4) »-6i.6 

°» (5) * 

99.6°. 


Results for the solubility of CH 4 in (C«H 6 ) 2 0 , reported by Christoff, 
I9i2t in terms of the Ostwald Solubility Expression, are l * 1.066 at o° 
and 1.028 at io°. 

Solubility of Methane in Several Solvents at Pressures 
Less than One Atmosphere. 

(Klrjeew and Romantchouk., 1930.) 


Solvent 


Petrol (Gasoline?) 


Xylene 


Cracking Benzene!?) 


Gas Pressure 

cc CH*. (at 0 

0 and 760 "■) dissolved by 1 cc solvent at: 

In mm Hg 

* - 20 ° 


0 ° 

+ 20 ° 

+ 40 ° 1 

50 

0.040 

0.035 

0.035 

0.030 

0.015 

100 

0.085 

O.080 

0.070 

0.060 

0.040 

200 

0.170 

0.155 

0.145 

0.120 

0.085 

300 

0.255 

O.24O 

0.220 

0.l80 

0.130 

400 

O.34O 

0.320 

0.300 

0.240 

0.175 

500 

0.420 

0.400 " 

0.375 

0-300 

0.220 

600 

0.515 

0.498 

0.455 

0.365 

0.265 

700 

0.595 

O.562 

0.530 

0.425 

0.310 

760 

O.650 

0.6l0 

0-575 

O.460 

O.34O 

50 

0.050 

0.045 

0.040 

0.035 

0.030 

100 

0.100 

0.090 

O.085 

0.070 

0.055 

200 

0.195 

O.185 

0.172 

0.150 

0.110 

300 

0.290 

0.275 

0.260 

0.220 

0.160 

400 

0.390 

0.370 

0.350 

0.295 

0.220 

500 

0.485 

O.460 

0.435 

0.370 

0.270 

600 

0.580 

0.555 

0.520 

0.445 

0.320 

700 

0.680 

O.645 

0.610 

0.520 

0-375 

760 

0.740 

0.700 

0.660 

0.565 

0.410 

) 50 

0.065 

0.060 

0.050 

0.040 

0.020 

100 

0.130 

0.130 

0.100 

0.080 

0.060 

200 

0.225 

O.260 

0.205 

0.170 

0.125 

300 

0.385 

O.34O 

0.305 

0.250 

0.l80 

400 

0.515 

O.450 

0.405 

O.34O 

0.250 

500 

0.640 

O.565 

0.510 

0.425 

0.310 

600 

0.770 

0.675 

0.610 

0.505 

0.370 

700 

0.895 

0.790 

0.710 

0.590 

0.435 

760 

0.975 

0.855 

0.770 

O.64O 

0.470 




Solubility of Methane in Dichloho Ethans and in 
Heavy Solvent at o° and Various Pressures. 

(Klrjeew and Homantcnouk, 193a.) 


CC I 

CH* (at o° and 7 so m) 

dissolved fcy 1 

A 

cc solvent at o° and at a 

pressure or: 

Solvent / 

50 

100 

200 

400 

600 

760 Hg. N 

Dichloro Ethane 

0 .020 

0.045 

O.080 

0.105 

0.245 

O.310 

Heavy Solvent 

0.025 

0.050 

0.095 

0.190 

0.280 

0.355 


1000 cc cyclohexanol (C 6 H n 0H) dissolve 133.3 cc CH 4 at 2 6° and 765 mm 
Hg pressure. (Cauquil, 1927.) 

The coef. of absorption (Bunsen) of methane in petroleum (Russian) is 0.144 
at 10° and 0.131 at 20°. (Gniewosz and Walfisz, 1887.) 

Determinations of the pressure—composition—temperature equilibrium 
in the systems 

Methane + Ethane 
M + Ethylene 
" + Ethane + Ethylene 

are given by Ruhemaan, 1939, and Guter, Newitt and Ruhemann, 1940* 

Determinations of the equilibrium in the systems: Methane + Pentane, 
Methane ♦ Hexane and Methane + heptane, at various temperatures and 
under pressures between 35 and 250 atmospheres, are given by Boomer, 
Johnson and Piercey, 1938. 


THIOUREA CS(NH 2 ) 2 . 

Solubility of Thiourea in Water. 

The fairly closely agreeing results of Oli veri-Mandala and Irrera, 
1930; Janecke and Hoffmann, 1932 and Shnidman, 1933, were plotted and 


the following average 

values 

taken from 

the curve. 


t° 

Gw». CS(NH 2 ) 2 per 

100 w®* 8 - sat. sol. 

t° 

to. C8(NH 2 ) 2 

100 S® 18 * «at. 

per 

sol. t<} 

Oms. C3(NH 2 ) 2 per 
100 P 18 - sat. sol. 

-5 

Eutec. 3.0 

40 

23.5 

100 

70.5 

0 

4.7 

50 

32 .< 

120 

80.7 

10 

8.0 

60 

41.5 

140 

89.2 

20 

12.0 

70 

50.5 

160 

95*5 

2$ 

14.2 

80 

58.0 

180 

100.0 

30 

16.7 

90 

6u.5 




Results for the vapor pressures at various temperatures and the 
boiling-points of aqueous thiourea solutions at atmospheric pressure 
are given by Janecke and Hoffmann, 1932. 


Freezing-point data for mixtures of thiourea and water are given by Kettner, 1919. 
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Solubility of Thiourea in Aqueous Solutions of Ammonia. 

(JUnecKe and Hoffmann, 1932,) 

The determinations were for the most part made by observing the temp¬ 
erature of complete solubility on slowly warming mixtures of known amounts 
of the constituents contained in ampules or shaking flasks. 


Oos 

. per 100 gas. mixture 


Gms. per 100 jpns. mixture Oms. per lOOjgms. mixture 

t° /- 

V 


t° 

V 

*5 

A t w 7 

V 

■*3 

*33 

14*3 

S 5*6 

26.5 

10.1 

30.0 

65.0 

15.8 

21.4 

“31 

42.6 

43*4 

28.7 

51.4 

19«2 

66.0 

48.4 

4.1 

"26.1 

290 

42.5 

29.2 

70.0 

9.7 

66.8 

46 • 1 

4.8 

“ 20.9 

IO.4 

50.2 

30 

70.5 

7.8 

68.2 

40.3 

7.7 

“10.9 

32.6 

44*4 

30 

59.3 

13*1 

69.8 

8.3 

22.2 

- 8-9 

43.5 

35*5 

35.9 

78.5 

0.8 

71.7 

35.0 

9.5 

0 

83.4 

9.3 

38.6 

29.4 

23.2 

75*0 

43 * 1 

3*2 

0 

73*2 

16. l 

41.5 

6l.l 

9.4 

80.4 

29.5 

8.5 

* 1#4 

75.5 

14*9 

42 

16.5 

24.6 

83.0 

11*5 

17.2 

7.5 

11.s 

42.O 

45 

16.2 

23*7 

87.1 

3.2 

19.1 

10 

80.1 

8.9 

45 

51.2 

11 .2 

89.6 

27.0 

6*2 

10 

70.0 

15*4 

45 

63.6 

7.1 

94.2 

16.8 

11.1 

12.5 

22.8 

29.7 

48.0 

40.6 

16.4 

103.0 

18.6 

8.3 

17.5 

36.0 

26.4 

55*6 

5.3 

26.1 

105.9 

25.6 

2.4 

18.0 

64.9 

18.3 

56.1 

18.9 

21.9 

108.5 

5.1 

14.2 

20 

76.0 

8.5 

56.4 

52.8 

5.1 

114.2 

12.3 

7.7 

20 

65*5 

14.4 

64.8 

34*6 

12.6 

139.0 

2.7 

8.4 







147.8 

1*3 

6.8 


10 cc sat. solution of thiourea in cold aqueous saturated magnesium 
perchlorate J Mg(C 10 4 )contain 0,7 gm. CS(NH 2 ) g . (Duclaux and Durand- 
Gasselin, 1938* 


Solubility of Thiourea in Aqueous Solutions of Antipyrine. 

(Ollveri-Mandala and irrera, 1930.) 

Results at 15° Results at 25 0 


Gms. per 100 g£8. 

sat. sol. 

Gms. per 100 gms. 

sat. sol. 

Antipyrine 

08 (NH 2 ) 2 '' 

/ Antipyrine 

CS(NH 2 ) 2 ' 

0.0 

10.538 

0.0 

13*394 

0.193 

0.389 

0.193 

0.445 

3*638 

13.742 

3*638 

16.570 

5*682 

17.338 

5.682 

20•904 
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Solubility of Thiourea in Liquid Ammonia. 

(Jirieck® and Hoffaann, 1930.) 



0 *a. CS(NH 2 ) g per Solid 

100 8 *S. a*t. sol. mas© 

t° 

Gms. C 8 (NHi 
tOO s&t. 

Per Solid 

sol. Phase 

-78 

0 NH 

*♦”2.0 

54.3 

CS(N!L) .NH 

" 71 .8 

11.3 CS(HH 2 ) 2 . 3 NH 

6.2 

58.2 

a'« 1 "5 

"68*0 

12.7 " 

11.8 

6l.2 

CS(ML) 

“ 55.5 

18.0 " 

30*0 

64.9 

22 

“ 37*1 

27.2 " 

40.3 

69.6 

i« 

-32.8 

32.2 " 

98.7 

8l,6 

ii 

"19,9 

40.7 " 

111.0 

83.9 

11 

“i5*o 

44*5 " 

127.0 

87.4 

11 

-12.0 

50.7 " 

152.0 

93*9 

11 

"10 

50.0 csm t ) 9 .m n 

181.0 

100.0 

ti 


100 gms. sat. sol. of thiourea in liquid ammonia contain 37 gms. 
CSlNH,), at room temp. (?) (DeCarli, 1927.) 

100 ’gms. Pyridine dissolve 12.5 gms. thiourea at 20-25°. 

too gms. aq. 50% Pyridine dissolve 41.2 gms. thiourea at 20-25°. 

(Dehn, 1917.) 

Solubility of Thiouria in Mbthyl and in Ethyl Alcohol. 

(Shnldmii, *933.) 

The determinations were made by the synthetic, sealed tube, method. 
The end point was that at which the solid phase had nearly disappeared. 


Results for Methyl Alcohol Results for Ethyl Alcohol 


,0 

0»*. C8(NH 2 ) 2 per 

Hoi. Fraction 

,0 

Gms. CS(NH g ) 2 per 

Hol. Fraction 

v 

too set.’ sol. 

C 0 (NH 2 ) 2 

t 

100 gw* »t. sol. 


25*11 

11*95 

0.0540 

20.25 

3*6l 

0.0221 

40.80 

16.37 

0.0760 

31.99 

4.69 

0.0289 

$ 3*76 

22.01 

0.0999 

37.69 

5*40 

9.0334 

6a.00 

24*56 

0.1205 

45 * 14 

6*33 

0 . 0 3 93 




S l * 22 

7.21 

O.O449 

METHYL 

ALCOHOL CH3OH 


58.05 

8.48 

0.0531 




64.77 

9*81 

0.06l8 


pRKFJlNO-rOtNTS 

OF MIXTURES 

of Methyl 

Alcohol and Water. 


The previous results of Pickering, 1893, Bourne and Borowski, m4 , and 
Benjamin, 1932, are in good agreement with the later determinations of 
Ewart, 1937. The results of Push in and Glagoleva, i 92 %> are apparently 
erroneous. The following values are from the curve given by Ewart. 

0 (to- m»A. per Mu Q 0*. Hoi, CH^OH per Solid 

100 m- ml, fixture ftoa* 1 tm m . ml,' mixture Phase 


“ S 

“ JO 

- 35 

" 5a.5 

- 72 

- fk 


5 

.0 

Ice 

" 105*6 

60.0 

ch.oh.iio 

15 

.0 

11 

-110 

66 

n a z 

1% 

.0 


“117-5 

70 

(i 

35 

.0 


**125 1 Hut 

ec. )72 

" ♦ cn s 0H 

45' 

*0 

. O' 

M 

-117 

- 1 lei 

80 

KA 

CH s Oi! 

II 
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Freezing-points op Mixtures of Methyl Alcohol, Ethyl Alcohol, and Water* 

(Aldrich* and Qierfeld, 1931.) 

The mixtures were made by diluting accurately measured volumes of the. 
alcohols at 15.6° with water to a total volume of 100 cc at 15.6°. The 
The concentrations are thus the volume percent of total alcohol present. 
The freezing-points are the averages of the temperature at which the 
first crystal appeared and that at which it just disappeared. 


Vol. Percent _ Freezing-point of aqueous Mixture Containing: 


CH3orm r 

Alcohol mixture 

10 Vol.* 

20 vol. % 

30 vol. % 

V. . - ...— . 

40 Vbl. % 

60 VOl. % 

00 Vol. %ch 3 oh ’ 

0 

-3.6 

- 8.6 

“ 15.1 

“ 22.7 

“ 30.7 

♦ CgHgOH 

-38.8 

12.5 

" 3*7 

- 8.8 

-15.6 

- 23.7 

“ 32.3 

“ 41.1 

25.O 

-3.8 

~ 9.1 

“l6.1 

“24*6 

-33.8 

“ 43*4 

33.3 

“ 3*9 

- 9*3 

“l6*5 

“25*2 

-34.8 

“ 44*9 

50.0 

- 4.1 

- 9*6 

“17-2 

“ 26.4 

“36.8 

-48.O 

66.7 

- 4.3 

“10.0 

“17.0 

“ 27.7 

“38.9 

“ 51*1 

75.0 

-4.4 

“1 O'. 2 

“l8.2 

“28.4 

“ 39.9 

“ 52.7 

87.5 

- 4*5 

“10.3 

“18.8 

“29.3 

“ 41.4 

“ 55*6 

100*0 

“ 4*6 

“ 10.7 

“ 19*3 

“30.2 

“ 43.0 

“ 57*3 

The authors 

also give 

results 

for the boiling points 

of the 

above 


mixtures. 

freezing-points op Mixtures op Methyl Alcohol, Glycerol and Water. 

(Feldman and Dahlatrom, 1936.) 

A series of mixtures of CH 3 0 H ♦ C 3 H B (OH) 3 were prepared by weighing and 
for each determination weighed amounts of these were added to weighed 
amounts of water. The freezing-point was taken as the temperature at 
which the last crystal disappeared on slow warming. The results were 
plotted and the following values for regular intervals of composition 
of the mixtures were taken from the curve. 


Qas. CH3OH par 100 
gps. CHjOH+CjHgfOHJj 
Mlxture(A) 


Freezing-points ot Mixtures Composed of: _ 

/ 90 Wt. % HgO 80 Wt. f HgO 70 Wt. % H g 0 80 Wt. % H g 0 50 Wt. %H^> 
+ 10 Wt. % (A) v 80 Wt. % (A) +30 Wt. % (A) + 40 Wt. % (A) .+ 50 Wt. % (A) 


0 

“ 1.9 

“ 5*4 

“ 9*7 

-15.6 

“23.6 

12.2 

”2.5 

“ 6.5 

“11 .5 

-18.8 

“28.8 

20.4 

“ 3.2 

“ 7.7 

“ 13.5 

-21.5 

“ 32.7 

30.3 

“ 3.2 

“ 8.5 

“ 15.5 

“23.9 

“ 35-5 

39.1 

“ 4.2 

“10.0 

“ 17*5 

“26.5 

“ 39.2 

49.6 

“ 4.2 

“10*2 

“18.2 

“29.2 

“42.8 

60.5 

“ 5.2 

“12.1 

“20.5 

“ 32.5 

“46.7 

69.8 

“ 5-5 

“12 .5 

“21.0 

“ 33-7 

*" 47.5 

81.2 

“6.0 

“ 13*8 

“ 23*5 

“36.2 

“50.0 

89.3 

-6.2 

“14.2 

“ 24*5 

“ 37*8 

“ 51.5 

100.0 

“ 6.3 

“15*2 

“26.5 

“ 39-8 

“ 53.2 


The previous results of Olsen, Brunjes and Olsen, 1930, for H 2 0 ♦ CH^)H 
and for H 2 0 + CJL( 0 H) 2 , and of Aldrich and Overfeld, 1931 foi* H g 0 ♦ 

CH3OH differ slightly from the present values. 
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Miscibility of Methyl Alcohol at o° with 
Mixtures of: 

Carbon Tetrachlorkle f and Water. (Bonner, 1910.) Chloroform and Water. (Bonner, 1910.) 
Co imposition of Homogeneous Mixtures. Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms. 

Sp. Gr. of 

Gms. 

Gms. 

Gms. 

Sp. Gr. of 

ecu. 

H, 0 . 

CH3OH. 

Mixture. 

CHC 1 3 . 

H 2 0 . 

ch 3 oh. 

Mixture. 

*0.985 

O.OI5 

0.215 


O.979 

0,021 

0.161 


O.974 

0.026 

O.328 

1-30 

O.9O 

O.IO 

0.35 

I.I7 

O.9O 

O.IO 

O.74 

I.I3 

O.80 

0.20 

0.49 

I .12 

o.Bo 

0.20 

I .IO 

I .04 

* 0.73 

O . 27 

0.57 


0.70 

O.3O 

I .40 

* I 

O.70 

0.30 

0.60 

I .08 

0.60 

0.40 

i .68 

0-97 

0.60 

O.4O 

0.70 

1-05 

o. 5 ° 

0.50 

1.71 

0.95 

O.50 

O.50 

0.77 

1.02 

0.4° 

0.60 

1.77 

°-93 

O.4O 

0.60 

0.83 

I 

0.20 

0.80 

1.88 

0.92 

0.20 

O.80 

0.84 

°.Q 7 

0.10 

0.90 

1.90 

0.92 

O. 10 

O.90 

0.74 

O.96 

0.026 

0.974 

1.045 

0.93 

O.OI3 

0.987 

0.267 

O.98 


NOTE•—above determinations were made by gradually adding methyl 
alcohol to mixtures of given amounts of water and the other constituent 
until a homogeneous solution was obtained. The results give the binodal 
curve of the system. The author also determined "tie lines" showing the 
composition of each of two layers in contact with each other. These tie * 
lines become shorter as the compositions of the pairs of liquids approach- 
each other and finally are reduced to a point known as the "plait point" 
of the binodal curve. This point is marked by an * in the above table. 
The mixtures above and below the * correspond, according to their Sp.Gr., 
to the upper and lower immicible layers of the system. 


Reciprocal Solubility of Methyl Alcohol, Ethyl Acetate akd Water 

(Retch and 01 m tone, 19S0.) 


The binodal curve was determined by the titration method. The compo¬ 
sition of conjugate layers was found by preparing mixtures of known 
'amounts of the three components and analyzing the upper layer for acetate. 
These results and the solubility curve fixed the tie lines. The points 
at the extremities of these lines gave the compositions of conjugate 
layers. 


On®, per 100 lower layer 
a^COOC^ CH^OH 


Cfcsa. per 100 gms. upper layer 

'V <V 66 c /-- 


90.4 

9 . 6 

0.0 

85.4 

9.5 

5-1 

80.8 

9-5 

9.7 

75 * S 

10. 2 

14.3 

7 a. 0 

11*2 

16,8 

60.4 

16. 3 

33-3 


a.3 

97.7 

0.0 

2.6 

97.1 

0.3 

3.2 

95.5 

1.3 

3.7 

94.1 

2.2 

4.8 

91.1 

3.9 

7.9 

84.4 

7-7 


Results at o° 
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Results at 20° 


92.2 

7.8 

0.0 

2.8 

97.2 

0.0 

87.a 

8.0 

4.2 

3.4 

95.6 

1.0 

83.0 

8.4 

8.6 

4.3 

92.6 

3.1 

79.0 

9.3 

11.7 

5.8 

88.9 

5.3 

74.6 

10.5 

15.0 

6.3 

87.4 

6.3 

65.2 

14.5 

20.3 

10.2 

79.8 

10.0 

55.1 

21.4 

23*5 

15.0 

71.3 

13.7 


The following results for points on the binodal curve of this system 
at 20 0 are given by Bancroft, 1895. 


Per l.Q cc CHgpH Per \ cc^CH^H 


' ccB^D cc 

CJ^COOCgHg' ' CC HgO 

CC CHjCOdCgHg S 

10 

0 

r-» 

OO 

O 

r-t 

4.9 


3 

0.68 0.98 

7.0 


1.5 

1.69 1.0 

8.0 


I.29 

2.50 1.03 

10.0 


Reciprocal Solubility of Methyl Alcohol, Ethyl 

Ether and Water at 20* 


(Bancroft, 1095.) 



Per 1 cc^ CH3OH 

Per 1 cc CH3OH 

Per 

1 cc CH3OH 

/ cc HjjO cc (CgH 5 )gO 

' ^ “ ( Wz 0 ' 

/ CC H 2 0 

cc (CgHgJjgO 

10 1.13 

1.8 0.63 

0.52 

5.0 

7 0.8s 

1.0 1.23 

0.44 

10.0 

4 O.60 

0.83 1.8 

0.45 

15.0 

2.5 O.56 

O.64 3*0 




Reciprocal Solubility of Methyl Alcohol Benzene and Water at 20 0 - 

(PerraklSi 1925 .) 

The amount of water required to produce clouding in various mixtures of 
methyl alcohol and benzene was determined by a titration method. 


0»8. CHjOH per 100 gas. 

Gms. H -0 to 


Gms. H o 0 to 

2 

produce clouding 

Qns. CH^OH per 100 gms. 

2 

produce clouding 

CHgOH + C fl H 6 mixture 

per 100 gms. mixture 

CH„OH + C*H. • mixture 

0 00 

per 100 gms. mixture 

22.90 

0.9456 

48.59 

3.8000 

32.06 

1.6624 

51.22 

4.1888 

37.80 

2.2900 

54.01 

4 .Sill 

O 

F* 

O 

2.9080 

57.16 

5.2640 

45.02 

3.3721 

64.23 

7.1093 
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Equilibrium in the System Benzene, Methyl Alcohol and Water at 25®. 

(Barbaudy, 1926 a.) 

A diagram of the isotherm of clouding is given and the following results for three 
pairs of conjugated layers. 


Aqueous Layer. Benzene Layer. 


Gms. per 100 gms. 

sat. sol. 

till . 

4 

Gms. p<»r 

100 gms. 

sat sol. 


CH, 0 II. 

C,H«. 

II 9 0 . 

fm a on~ 


^O: 

d ‘ i :. . 

'4 

60.8 

9*8 

■•*9 -4 

O.8718 

4.05 

95.67 

0.28 

O 

00 

0 

61.5 

11 .4 

27.1 

0.8675 

4 - 22 

95.48 

o.3o 

0.86978 

6l .O 

10.2 

28.8 

O.87OO 

4.09 

95.63 

0.28 

0.8700 


Reciprocal Solubility of Methyl Alcohol Benzene and Water at 20 °- 

(Bancroft, 1895.) 


H g 0 was added to mixtures of known amounts of CH 3 QH + C 6 H fl until 
clouding occurred. 


Per 5 cc^CH^OH 

CC C 0 H a ^ 


Per 5 cc^CH^OH 
^cljgO ' cc C e H fl ^ 


5.0 

0.15 

1.0 

1.9 

3.0 

0.215 

0.8 

3.0 

2.0 

0-59 

0.69 

4.0 

1.4 

1.00 

0.49 

8.0 


Reciprocal Solubility of Methyl Alcohol, Benzene and Water. 

(Sata and Nlwase, 1937.) 


The temperatures were determined at which the mixtures of weighed ^mounts 
of the three constituents were homogeneous, opalescent or cloudy. 


Gms. per 

100 jgns. 

mixture 


Temperature of; 


ch 3 oh 

C 6 H 6 

HgO Homogeneity 

Opalescence 

Cloudiness 

72.4 

25.3 

2.3 

27.0 

26.0-23.5 

23.O 

72.3 

25.2 

2.5 

29.0 

28 . 1 - 27.0 

26.0 

72.0 

25. 1 

2.9 

— 

— 

30.0 

64.45 

32.25 

3.30 

24.0 

23.0-21.1 

19*0 

64.44 

32.21 

3.35 

28.0 

27 . 5 ~ 24.5 

23-5 

64.36 

32.17 

3.47 

33 .o 

32.O-26.5 

24.O 

64*28 

32.13 

3.59 

36.0 

35 . 0 - 29.0 

28.0 

64.19 

32.09 

3.72 

37 .o 

36.5-32.O 

31.0 

64.IO 

32.00 

3.90 

— 

— 

30.0 

57.40 

38.20 

4.40 

31.0 

30.0-26.5 

25-5 

57.30 

38.IO 

4.60 

26.0 

24 * 8 - 22.8 

22.0 

57.20 

38.10 

4.70 

— 

— — 

30.0 

47.00 

46.9O 

6.10 

28.0 

27 . 0 - 26.0 

2$.Q 

46.90 

46.80 

6.30 

32.0 

31 . 0 - 30.0 

29.0 

46.80 

46.70 

6.50 

— 

— 

30.0 


The above results at 30° fall close to the curve for the system C.H.Ott + 
C.H. ♦ H.O at 30°. 

0 5 JS 



Miscibility of Methyl Alcohol (see Note, p .45 ) at o° with 
Mixtures of: 

Brombenzene and Water. (Bonner, 1910.) Ethyl Bromide and Water. (Bonner, 1910.) 
Composition of Homogeneous Mixtures. Composition of Homogeneous Mixtures. 


— 

Gms. 

Gms. 

Gms. 

Sp. Gr. of 

t 

Gms. 

Gms. 

Gms. 

Sp. Gr. of 

C 6 H 5 Br. 

H 2 0 . 

CH 3 OH. 

Mixture. 

CjjHjBr. 

H 2 0 . 

CH3OH. 

Mixture. 

°-99 I 

0.009 

0.230 


o-973 

O.O27 

0.202 

I.27 

0.985 

0.015 

0-314 

I.24 

0.950 

O.05 

0-33 

j . . 

*0.98 

0.02 

0.40 

... 

0.936 

O.064 

0-393 

1. 18 

O.9O 

O. IO 

I. of 

I .04 

0.90 

0.10 

o-54 

I -14 

0.80 

0.20 

1.50 

O.98 

0.80 

0.20 

0.86 

1.05 

O.70 

O.3O 

1.84 

o-95 

0.70 

O.3O 

1.04 

I .OI 

0.60 

O.4O 

2.065 

0.94 

0.60 

O.4O 

1.18 

O.99 

O.5O 

O.5O 

2.24 

0.91 

0.50 

O.5O 

1.26 

O.97 

O.4O 

0.60 

2.30 

0.90 

0.40 

0.60 

i*3i 

0.96 

O.3O 

O.7O 

2.28 

0.89 

0.20 

0.80 

1.21 

O.94 

0.20 

0.80 

2.20 

0.89 

0.10 

O.9O 

0.94 

O.94 

0.095 

O.905 

I.927 

0.90 

0.022 

0.978 

1.94 

O.98 

O.Ol6 

O.984 

1*332 

0.91 





Miscibility of Methyl Alcohol (see Note, p.tf- 5 - ) 

AT 0 ° 

WITH 




Mixtures of: 




Hexane and Water 

(Bonner, 1910.) 

Heptane and Water. (Bonner, 1910.) 

Composition of Homogeneous Mixtures. 

Composition of Homogeneous Mixtures. 

r 

Gms. 

Gms. 

Gms. 

Sp. Gr. of 

Gms. 

Gms. 

Gms. 

Sp. Gr. of 

Hexane(i). 

H 2 0 . 

CH3OH. 

Mixture. 

Heptane(i). 

H 2 0 . 

CH3OH. 

Mixture. 

o -973 

O.067 

4.280 

. . . 

O.966 

O.O34 

4.78 


0.90 

0.10 

4.69 

Q.80 

O.9O 

O. IO 

5-55 

0.80 

0.80 

0.20 

5.26 

0.80 

o -793 

O.207 

6.36 

0.82 

0.691 

O.309 

s-710 

0.82 

0.70 

O.3O 

7 - 3 ° 

0.82 

0.60 

O.4O 

6.17 

0.8l 

0.60 

O.4O 

8.22 

0.82 

0.491 

O.509 

6 365 

O.83 

0.50 

O.50 

8.76 

0.82 

0.40 

0.60 

6-33 

O.83 

o'. 40 

0.60 

8.65 

O.83 

0.30 

O.70 

6.13 

O.84 

0.30 

O.70 

7.78 

O.83 

0.20 

0.80 

5-49 

O.85 

0.198 

0.802 

6.7I 

O.84 

0.10 

O.9O 

4.01 

0.86 

0.10 

O.9O 

4.4O 

O.87 

0.016 

O.984 

1 -759 

0.91 

0 

<2 

00 

O.962 

2.96 

O.9I 


(1) The hexane and heptane used were Kahlbaum’s “aus Petroleum." 

100 cc. cotton seed oil (^25 = 0.922) dissolve 4.84 gms.CH»OH at 25 0 . 

, # (Wroth and Reid, 1916.) 

100 cc. methyl alcohol dissolve 6.74 gms. cotton seed oil at 25 0 . “ “ 

Distribution of Methyl Alcohol between Water and Cotton Seed 
Oil at 25 0 (Wroth and Reid, 1916.) 


Gms. CH3OH per 100 cc. 

Ratio. 

Gms. CH s OH per 100 cc. 

Ratio. 

Oil Layer. 

H »0 Layer. 

Oil Layer. 

H 2 0 Layer. 

O.I99 

17.28 

86.6 

0.275 

23-48 

85.2 

0.253 

23-34 

92.2 

0.258 

24.44 

94 

O.298 

25-73 

86.2 

0.284 

23.06 

81.4 

O.264 

2415 

91*3 





Determinations of the Reciprocal Solubility in the systems: 

Methyl Alcohol ♦ o Nitrophenol + Water 
and ” " + p M + " at 25°and at 40 °. 

are given by Duff, 1929* The systems yield immiscible layers over 
the lower concentrations of CfLOH and CILNO . 

a mc 0 
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C, H^O. 


Reciprocal Solubility of Methyl Alcohol, Normal Butyl 

Alcohol and Water. - 

(Mueller, Pugsl®y md Ferguson* i®st w ) 

The binodal curves, tie lines and plait points were determined at 
temperatures between o° and 105°. Both the titration method and obser¬ 
vation of the temperature of cnanges in mixtures contained in sealed 
tubes were used. The compositions are given on the weight basis. 'The 
plait points were found by plotting and were also controlled experimen¬ 
tally. The sources of error and methods of overcoming .them are described 


QnW. per too gas. ^pper liffer _ (Ma. per, 100 gng v lower layer 


CH30H 

«2<> 

OTg(CM 2 ) a ®g0H' ' 

r CHgOH 

HjO 




Results at ©° 



4.20 

23.30 

76.70 

7.0 

90.0 

10.0 

8.75 

30.10 

79.90 

12.50 

87.50 

12.5 

12.25 

36.90 

63.10 

15.50 

8«|.8o 

15.20 

14.50 

44.25 

57.20 

l8.90 

79.50 

20.50 

l6.50 

51 - 5 ° 

48.50 

19.40 

74-50 

26.50 

18.50 

63.10 

36.90 

18.50 

63.10 

36.90 PP 



Results at 15 0 



2,3 

21.7 

78.3 

4-8 

91.6 

8.4 

4.3 

24.0 

76.0 

8.4 

90.7 

9.3 

6.7 

27.5 

73.5 

10.7 

89.7 

10.3 

9.3 

32.4 

67.6 

13-2 

88.0 

12.0 

12.7 

40.s 

59.5 

15.6 

83.9 

16.1 

14.4 

47.8 

52.2 

16.3 

80.0 

20.0 

l6.0 

64-5 

35.5 

l6.0 

64.5 

35-5 ^ 



Results 

at 30° 



a.4 

33.8 

76.2 

4.7 

92.4 

7.6 

5.3 

28.4 

71.6 

9.1 

90.7 

9.3 

7.5 

33.0 

67.0 

11.2 

88.8 

11.2 

8.5 

35.9 

64.1 

12.5 

86.7 

13.3 

10.0 

41.5 

58.s 

13.5 

83.8 

16.2 

12.3 

52.2 

47.8 

14*2 

77.2 

22.8 

13.9 

65.5 

34.5 

13.9 

65.5 

34.5 PP 



Results 

at 45 ° 



n .5 

66.0 

34.0 

11.5 

66.0 

34.0 PP 



Results 

at 60® 



9 . 7 i 

66.4 

33.2 

9.71 

66.4 

33.2 PP 



Results 

^ 75 ° 



2.1 

30.0 

70.0 

3.1 

92.0 

8.0 

4.5 

36.8 

63.2 

5.5 

88.7 

11.3 

6.0 

44.8 

55.2 

6.8 

85.0 

15.0 

7.8 

67.0 

33.0 

7.8 

67.0 

33.0 PP 



Results 

at 90° 



5.0 

67.3 

32.7 

5.6 

67.3 

32.7 PP 



Results 

at 105° 



3.5 

67.4 

32.6 

. 3-5 

67.4 

32.6 PP 

Additional 

results 

for the binodal 

curves and 

upper 

and lower layers 


CjH^O, 
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Equilibrium in the System Methyl Alcohol, Iso Butyl Alcohol and Water. 

(Jane cite, 1933.) 

Weighed amounts of the three constituents were sealed in tubes and the 
temperatures determined at which clouding and clearing occurred. 


Wt. %CH 3 QH 

0 «s. C 4 H 10 0 per 



In CH 3 0H + R g 0 

100 0.3. mixture 

Temp. 

^f: 

Mixture (A) 

° f < C 4 H 10 ° + (A) 

'Clouding 

Clearing^ 

o=»H 2 0 

8 l .7 

.38.4 

38.9 


57.8 

126.5 

126.4 


49.1 

132.4 

132.8 


26.7 

133.0 

133.0 


20.7 

130.3 

130.6 


17.5 

127.6 

127.7 


16.3 

126.7 

126.7 


10.6 

107.7 

108.0 


8.0 

90.4 

90.4 

5.2 

52.07 

112.6 

113.0 

It 

72.42 

80.8 

80.9 


24.33 

107.2 

107.3 


12.93 

88.1 

88.2 

91 

10.63 

75-6 

75.8 

9-7 

81.06 

6.8 

7.5 


74.58 

52.8 

53.2 


65.13 

83.7 

83.9 


61.89 

86.4 

88.9 


50.54 

93.6 

94.0 


36.04 

88.1 

88.4 


Wt. % CH OH Ctas. C H 0 per 

3 4 10 TemD. ofs 

In CH OH+HgO 100 gns. aixture,_ A _ 

Mixture (A) of C 4 H 10 0 + (A) Clouding Clearing 


9.7 

20.0 

73.6 

74*3 

11 

18.95 

72.6 

73*3 

n 

12.76 

55.2 

55*5 

l6.1 

74.99 

25.3 

27# a 

m 

56.83 

68.3 

68.S 

11 

52.73 

69.9 

70.0 

it 

22.66 

37.2 

37 * 3 

11 

17.66 

17.6 

— , 

20.2 

76.18 

2.4 

— 

11 

69.42 

33.5 

33 * ^ 

it 

52.96 

49.2 

49 * 4 

ti 

38.79 

32 .Q 

32.0 

11 

29.85 

23.7 

23*0 

11 

23.91 

10.5 

— 

25.0 

88.6 

18.3 

19*7 

11 

62.74 

20.5 

— , 

11 

50.21 

21.9 

—-> 

11 

49.78 

17.7 

— . 

11 

41.32 

48.32 

—. 

11 

28.44 

22.2 

— . 


The author also gives b. pt. determinations,vapor pressures and refractive 
indices of various binary mixtures of the above compounds. 


Reciprocal Solubility of Methyl Alcohol, Toluene and Water at 2S °. 

(Mason and Washburn, 1937.) 

The binodal curve of this system was determined by adding H-0 to its 
saturation point to a series of solutions of CH OH + C H CH at 25°. 

3 0 5 3 


0 B8. 

per 100 gjgs. sat. 

sol. 

/ CH 3 0 H 

Ws 

V ' 

8.32 

91.28 

0.40 

13.02 

86.24 

0.74 

26.22 

72.40 

1.37 

36.84 

60.37 

2 .79 

50.56 

43-94 

5.51 

62.15 

26.99 

10.86 

67.35 

14.72 

17.91 


Cks. 

per 100 jgB8. sat. 

sol. 

' ® 3 0H 

C 8 H 5®3 

V ' 

65.73 

7.20 

27.06 

59.40 

2.83 

37.77 

53.12 

1.37 

45.50 

41.06 

O.50 

58.43 

24.00 

0.14 

75.87 

6.72 

0.06 

93.23 


The authors also give the refractive indices of the above mixtures and 
of conjugate solutions as well as results for the distribution of CH OH 
between the liquid layers. z 
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C | Hj^O | 


METHYL ALCOHOL 

Reciprocal Solubility of Methyl Alcohol, Ortho Cresol ahd Water. 

(v. Szelenyl, 1929.) 

Weighed amounts of the three compounds were sealed in tubes and the 
temperatures determined at which the mixtures cleared or clouded. These 
results were plotted and from the curves, the following points on the 
binodal curves of the system were obtained. 


Gms. ] 

per 100 g»s. sat. solution 

. TV. . 

dis. per ICO guns. aat. 

. solution 

7 CHgOH 

0 c 6 h 5 ch 3 oh 


/ CH^OH 

0 C e H s CH^H 

H 2 ° ' 


Results at 45° 


Results at 95 0 

(Con.) 

14- 46 

5.-5 

80.04 

4.96 

73.3 

21.74 

17.35 

6.75 

76.90 

2.13 

82.5 

16.37 

20.0 

25.0 

55.0 

0.46 

8 l .06 

17.94 

20.07 

40.0 

39.93 




a. 86 

73.5 

17.64 


Results at 

120° 

5.89 

78.5 

15.61 







0.0 

5.5 

94.5 


Results at 55 0 


3.95 

8.9 

87.15 




8.27 

28.2 

63.53 

14.3 

6.5 

79-2 

7.96 

48.0 

44.04 

16.8 

9.75 

73.45 

5.35 

65.0 

29.65 

18.84 

31.3 

49-86 

3.34 

71.0 

25.66 

17.96 

46.7 

3504 

1.02 

76.8 

22. l8 

10.54 

68.5 

20.96 




6 .17 

77.5 

16.23 


Results at 

140 ° 


Results at 70° 


0.0 

7-3 

92.7 




1.09 

13.0 

85.91 

10.92 

5.8 

84.0 

3.63 

17.0 

79*37 

13.8 

9.8 

76.4 

1.04 

68.0 

30.96 

15'. 64 

15.8 

68.56 

0.39 

69.0 

30.6l 

16.23 

40.8 

42.97 

0.0 

72.0 

28.0 

7.13 

74.0 

18.87 




3-49 

81.2 

15.31 


Results at 

160 0 

2.72 

82.2 

15.08 




0.66 

85.0 

14.34 

0.0 

19.5 

80.5 




0.94 

24-5 

74.56 


Results at 95 0 


0.53 

54.0 

45.47 




0.0 

58.5 

41.5 

4.62 

S.o 

90.38 




10.20 

11.5 

78.30 

Crit. 

Solution femp. * 169.' 

12.23 

20.0 

67.77 




13.26 

34.2 

52.54 

0.0 

39.5 

60.5 



C , H 4 01 52 

af 

Reciprocal Solubility of Methyl Alcohol, Methyl Benzoate and Water. 

(Gilbert and Lauer, 1927.) 

The determinations were made by the titration method. To a measured 
volume of one component in a large test tube, maintained at constant 
temperature, the other components were alternately added from burets,* 
until, upon rapid stirring, the mixture became clear. Calculating from 
the densities of the liquids the measured volumes were converted to 
weights. 


„ t * 15 ° t • 25 ° t s 36 ° 


Gas. per 100 $»s. mixture 

Qas. per 

100^aa. mixture 

Gas. per 100 ^ 

gas. mixture 

CHgOH 

c 6 h 6 cooch 3 ' 

r CHgOH 

c q h 5 cooch 3 ^ / 


c„h s cooch 3 ' 

0.0 

99.8 

0.0 

99.4 

0.0 

98.8 

16.1 

79.4 

12.4 

83.8 

20.9 

68.3 

19.4 

75.0 

19.2 

74.1 

26.9 

59-9 

29.3 

60.0 

31.7 

54.4 

32.3 

51-7 

39.3 

44.0 

39.4 

41.3 

39 . 1 . 

39.8 

45 • 1 

34.5 

45.4 

30.0 

42.7 

32.7 

47.4 

29.9 

49.8 

17.8 

44-9 

28.0 

50.6 

23.1 

50.6 

11.7 

47.8 

21.7 

52.6 

17.3 

50.3 

9.5 

49.2 

15.2 

52.4 

14.5 

46.5 

4.4 

48.3 

11-3 

52.0 

10.7 

39.9 

1.1 

47.0 

8.9 

0.0 

0.1 

0.0 

0.4 

0.0 

0.5 

Reciprocal Solubility of Methyl Alcohol, Cyclohexane and Water at 24.8° ■ 



(Washburn and Spencer, 1934.) 



The authors 

give the following weights of the three components corres- 

ponding to points on the 

binodal 

curve but do not 

give the calculated 

percentage compositions 

from which their triangular diagram 

of the sys- 

tem was drawn 






Composition of 

the curated 

solutions 

Composition of the saturated solutions 

y Gas. O^OH 

Goa . c H 
ol2 

Qas. H g 0 N 

/ Gtas. CH OH 

3 

Qas. C fl H 1? 

Qas. H g 0 x 

0.0125 

2.8555 

9.8755 

0.8520 

11.1167 

1.8965 

0.0294 

5.4948 

9.9300 

0.9519 

8.6042 

0.9519 

0.0555 

7.7729 

9.9073 

1 .4762 

8.1968 

0.5204 

0.1103 

7.7508 

4.9642 

1.8943 

7.8472 

0.3786 

O.3263 

13.2856 

4.9529 

2.9639 

7.7553 

0.1342 

0.2760 

7.0175 

1.8852 

8.7854 

0.1404 

0.0397 

0.4788 

8.6026 

1 .8.672 

7.6861 

0.0704 

0.0142 


The refractive indices of each of the above mixtures were also deter¬ 
mined. The authors also give several determinations of the lowering of 
the freezing-point of methyl alcohol - cyclohexane solutions and the 
following values for the distribution of methyl alcohol between water and 
cyclohexane. 


Wt. percent CH^OH in: 

c i 

Wt. percent CH^OH In 

c i 

HgO layer (C^ 

C 0 H 12 layer 

C 8 

' h 2 ° Ivor (C^ 

C « H « c *' 

% 

3.2 

0.05 

64 

34.9 

0.50 

70 

15.1 

0.25 

60 

38.8 

O.65 

6l 

26.8 

0.40 

67 

41.8 

0.70 

60 


METHYL ALCOHOL 


C|H,0, 


Recipbocal Solubility of Methyl Alcohol and Benzene. 

(Wleth, 1929.) 


Oms. C.H. per 
o 6 

100 @»s. mixture 


GWS * ^ 6^8 per 
100 gms. mixture 


Reciprocal Solubility of Methyl Alcohol and n Hexane. 

(Rothmund. 1898 .) 

The determinations were made by the synthetic method which consists 
in observing the temperatures at which weighed mixtures of the two 
liquids become homogenous on slow warming, and become cloudy on slow 
cooling. 


Oms- per 100 

' CH-OH rich layer H o 0 ri 


_Q"®* C e H i4 P er 100 0 ns. 

^CHgOH ricH layer^ H.o rich layerA 


10 20.5 96.8 43 4-3*6 91 . 3 

20 31-6 95-9 40 52.7 85.5 

30 38.3 93-7 42.6 (C.s.t.) 68.9 

Additional results are given by Perschke, 192 6, and Howard and 
Patterson, 1926- 

Results for composition of the co-existent liquid and vapor phases 
in the system methyl alcohol + n hexane at 45 0 are given by Ferguson, 
1932- 

Critical Solution Temperatures of Mixtures of Methyl Alcohol 
and Other Solvents. 

(Coralah, Archibald, Murphy and Evans, 1934.) 


t Cfij&i ) CH_ 

♦ ch|(ch|)'ch* 


+ CH-ICHg) 6 CH 3 
+ c 8«te li_0ci 


(Tetra chlor ethylene) i 0 .q 
«),CH (n Pentane) 14.75 

Z) 1CH, (n Hexane) o 2 0 

34.0 (Freed, 1933 .) 

2 ) g CH 3 In Heptane) 51.5 

(i-Octane - 2.2.4~Tri methyl Pentane)ij2.5 


A diagram of the results showing the depression of the critical 
solution temperature ( 33 - 6 °) of mixtures of Methyl Alcohol and Hexane, 
produced by increasing amounts of C J 5 H 1 <J00H, C fl H 13 C00H, C ? H COOH and 
C«H 9 ,C00H, is given by Ssementschenko, W. and Davidoffokaja, E., 1934 . 


Determinations of the Reciprocal Solubility of Methyl Alcohol and 
Tetra Ethyl Silan , Si(C 2 II 6 ) are given by Bjerrum and Jozefowitz, 
1932.) 
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Reciprocal Solubility op Methyl Alcohol and Cyclohexane. 

(Jones and Austell, 1930.) 

The synthetic method was used and special care observed in purifying 
the CH3OH andC e H 18 and in preventing entrance of H^O while weighing 
the liquids in the glass tubes which we t re afterwards sealed for ob¬ 
serving the solubility limits. 


r o 

Qbs. per 

f 0 

Gms. CgHjg per 

r° 

Q. S .C 8 H l2 per 

t 

100 mixture 

L 

100 0»s. mixture 

l 

100 gms. mixture 

17*1 

33-23 

45-S6 

69.86 

45.10 

8l.25 

30.4 

.39-40 

45.58 

70.80 

42.80 

86.93 

40.05 

48.96 

45.60' 

72.00 

37.5 

91-47 

42.68 

53.60 

45-58 

72.8l 

32.3 

93.40 

44- 62 

59.49 

45-53 

77.60 

30.6 

95.50 

45-45 

66.18 

45.45 

79.26 

6.1 

97.30 

45-52 

69.15 

45-32 

80.64 




* Critical solution temperature 

The authors also determined the reciprocal solubility curves in mix¬ 
tures made with CH 3 0 H containing small amounts of H ? 0 . The results show 
that the maximum critical point is increased more than the ternary crit¬ 
ical solution point by given amounts of HO. In order to use this pro¬ 
cedure for determining traces of R^O in CR 3 0H, the weight concentration 
of 75 percent C Q H was selected and the following changes in maximum 
critical point with increasing amounts of H g 0 were found. 

Wt. % HgO in CH 3 OH 0.0 0.331 0.800 1.114 2.031 3-900 

Max. crit. temp, of 

75 wt - % C 6 H 12 mixtures 45-5^50.52° 55-74° 58.75° 66.50° 81.56 

The authors give similar results showing the effect of benzene and 
acetone admixtures upon the maximum critical temperatures of tjte system. 

Freezing-points of Mixtures of Methyl Alcohol and: 

(Saphlr, 1929.) 


Ethyl Alcohol 

. WH 

Acetone,(CH 3 ) p GO 

Ethyl Ether, (CgH 6 ) g 0 

t° 

Wt. % CHjjOH 

r o 

wt. % ch 3 oh 

JO 

Wt. % ch 3 oh 


In Mixture 

t 

In Mixture 

t 

in Mixture 

- 97.8 

100 

-103.0 

84.1 

-106.3 

82.0 

-103.1 

91*7 

-108.7 

71.2 

- 113.4 

62.8 

-111.8 

80.0 

-111.7 

59-2 

- 117.4 

50.1 

-120.9 

71.4 

-H5.7<Eutec)<o.3(?) 

-121.2 

31.1 

-150 (EutecUBsti.) 

“ 113-7 

36.1 

-119.5^utec) 


-129.6 

16.9 

-111.0 

27.7 

-126.0(Eutec)(unstable) 

-122.5 

10.2 

-108.3 

27.5 

-119.0 

15-4 

-114.0 

0.0 

-104.1 

13.3 

-118.9 

10.1 



- 95.6 

0.0 

-118.0 

6,2 





-116.4 

0.0 


The methyl alcohol branch of the CH 3 0 H + (CH S ) ©CO system shows an 
angle at -112.2° corresponding probably to the polymorphic transformation 
of CH 3 OH reported by Parks, 1925- 



Freezing-Points of Mixtures of Benzene and Methyl Alcohol. 


t° of 

Mois. e 6 n 6 
per 100 mold. 

t“ Of 

Mois. 

per 100 mois. 

t° of 

cryst. 

of Mixture. 

cry st. 

of Mixture. 

cryst. 

5 . 4 <> 

100.00 

—0.10 

4 A .57 

—1I. 5 o 

3 . 7,5 

92.16 

— 1.35 

36 .67 

— 17.00 

3 .00 

84.7.7. 

— 3.20 

3 1.00 

->.3.00 

2.4<> 

75.00 

—4.90 

27.18 

—46.00 

7.10 

63 .o 8 

—7.60 

27.. ()8 

—67.0 

1.85 

57.32 

—9.70 

19*39 

—94.0 

1.40 

49-39 




(Porrakis, 1925 .) 

Mots. C 6 H„ 
l>or 100 mots, 
of Mixture. 


10.45 

l 3 . 6 7 

9 . 8(5 


7.07 


4.93 

o. 00 


The author also gives tables and curves lor benzene and normal butyl alcohol 
and fdr benzene and iso-propyl alcohol. 

Freezing-point data are given for: 


CFLOH «■ CHC1, 
3 - CH^cr 


CH 3 0H.HC1 ♦ 


♦ Cl! 31 

♦ CH a C00H 

♦ HCONH* 

♦ C 2 H 5 C00H 

♦ CJLC00II-HC1 
+ c H 

♦Nfi 3 a 

♦ SO z 


C^CQGH 


(Baume and Boro^ski, Saphir, 1929 ; Wyatt, a929 ., 

(Baume, 191/4.) v v '* 

(Baume and Tykociner, 1914.) 

(Pickering, 1893.) 

(Joukovsky, 1934.) 

(Baume and Pamfil, 1914.) 

*» »* 11 

(Pickering, 1893.) 

(Baume and Borowski, 1914.) 

(Baume and Pamfil, 1914.) 

(Baume, 1914.) 


UREA ( Ca r bamide) CO(MB z ) f 


Solubility of Urea ik Water. 


The closely agreeing results of Pinck and Kelly, 1925; Janecke and 
RahTf, 1930; Schnidman and Sunier, 1932; Miller and Dittmar, 1934; and 
Wet row, 1937, were plotted, and the following values taken from the smooth 
curve. In most cases the determinations were made by the synthetic 
method and in others by direct analysis of the saturated solutions using 
the urease method for urea. The earlier results of Spcyers, 1902, are 
somfwhat too low. 

Very careful determinations of the freezing-point lowering in aqueous 
solutions of urea are given by Chadwell and Politi, 1938. 


A 

(tea. OOfNH^ par Solid 

r° 

Ctas. C0(NH 8 ) 8 per 

8011(1 

r 

100 P&A* 9ft t. fiox. Wlftoo 


100 #«»■ 3»t. mi. 

Phase 

- 5 

15.0 

40 

62.5 

COlNH ) 

- 7.5 

21.2 

50 

67.0 

n 

-10 

27.0 

60 

71.5 

11 

-n*s 

(Eutec \ 32.5 " * C 0 m f ) 2 

70 

75*6 

n 

0 

40.0 CO t NIL) 

80 

80.0 

(• 

+10 

4 b.0 

90 

84.0 

11 

20 

$a. 0 H 

100 

88.0 


25 

54.8 

120 

95*5 


30 

57. $ 

132.6 

100.0 



10 cc cold sat. aqueous solution of Magnesium PerChl orate (Mg(CI(L)g) 
dissolve no re than 11 fims. of COiNfl,!*. (Puclaux and Dur&nd-Gasselin,' 

1938-) 
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Solubility of Urea in Aqueous Solutions of Nitric Acid. 

(Dalaan, 1934.) 

The saturated solutions were prepared by agitation at constant, tempera¬ 
tures and weighed portions analyzed for acid by titratio'n and for urea by 
the urease method as described by Fox and Gelhard, 1923. 


Results at 10 0 


Results at 25° 


Results at 40 0 


Qua. per lOOjggis. sat. sol. Qns. per 100 gas. sat. sol. Gms. per 100 gas. 


hho 3 

c 0 (NH 2 ) 2 

' ' **> 3 

COfNHgJj 

X ' H »° 3 

C 0 (HH 2 ) 2 

0.0 

46.0 

0.0 

54.5 

0.0 

62.3 

2.2 

.48.1 

3.2 

56.8 

5.8 

64.9 

6-5 

52.5 

9.7 

6l.6 

11.0 

67.0 

9:0 

54.7 

12.1 

63.1 

14.7 

68.3 

8.1 

44.7 

11.2 

50.0 

14-3 

55.6 

6.8 

28.4 

9.4 

27.1 

13.9 

38.9 

5.8 

11.7 

9.1 

11.1 

12.5 

19.5 

8.5 

3.2 

13*5 

2.4 

14-3 

8.9 

17.0 

1.1 

31 -^ 

1.3 

25 • 5 

3.1 

33.0 

0.5 

49.9 

1-4 

40.8 

1.8 

50.0 

0.4 

66.1 

1.7 

55.1 

2.1 

67.2 

0.4 



65.3 

2.4 


Solid 
Phase 

sat. sol. at each 
Teap. 


C 0 (NH 2 ) 2 






CO.NH > 2 


Solubility op Urea in Aqueous Solutions of Sulfuric Acid. 
(Dalaan. 1934.) 

Results at iq° Results at 25° 

<*3.-Pe r Solid ttw. per 100 «... sat. 801. Solid 


V°4 


x Phase r 

0.0 

46.0 

CO(NH p ) 

3.2 

48.6 

11 * * 

11.9 

54.2 

11 

l8.0 

57.2 

n 

28.2 

62.2 

•vfGOlNRjJ^g.HgSO. 

30.1 

56.0 

rC 0 (NH a ) 2 ] 2 .H 2 S 0 4 

37*2 

40.4 

44*9 

36.8 

II 

51.6 

38.O 

"♦COINH.) .H SO 

C0.mh 2 ) 2 ?hX 4 

52.4 

56.0 

34.2 

22.0 

68.4 

12.6 

II 

74.0 

19-7 

II 

74.6 

24-7 

II 


V°4 

oo(nk 2 ) s 

, ' Phase 

0.0 

54*5 

C0(NH 2 ) 2 

9.6 

59-2 

It * 

19.3 

62.4 

II 

29.3 
* 31.0 

65.8 

60.6 

"♦[COtNHjJj JHJ30. 
fC0(NH e ) 2 l 2 .%gS0^ 4 

35.7 

49*2 

M 

39.0 

44.1 

II 

46.4 

40-3 

•l 

52.7 

42.2 

"+C0(NH o )„.H !> S0 J1 

53.2 

39-4 

CO(NH) J 2 §0 4 2 

57.9 

25.0 

II 

68.9 

19-3 

II 

72.1 

24.3 

II 

72.9 

26.5 

II 
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Solubility of Urea- in Aqueous Solutions op Oxalic Acid. 

(Dalmto, 1934.5 

Results at io° Results at 25 0 Results at 40° Solid 


Phase 


Gtaq. per 100 

g^8. sat. sol. Ons. 

per 100 

gas. sat. sol. 

Oas. per 100 

sat. sol. at' each 

r W4 

Ofl(NH R )” ' ' 

W4 

CO ( M 2 ) 2 ' 

^ W4 

CO(NH ? ) 2 a Temp. 

0.0 

46.0 

0.0 

54.5 

0.0 

62.3 CO(NH ) 

62.4 M+ [corNHJoiJim 

0.2 

46.2 

0.3 

54*6 

0.5 

O O 

43-3 

32.2 

0.3 

0.3 

47.9 

35.0 

o.s 

0.6 

55*0 rCO(NH 

32.4 " 

0.2 

15-6 

0.6 

26.9 

0.9 

16.1 “ 

0.4 

4.6 

0.9 

9.4 

2.2 

6.6 ” 

2.3 

1.2 

5-6 

1.9 

5.8 

3*9 " 

— 

— 

10.3 

1.5 

14.7 

.2.8 "+CO(NH j >) * HJCLQ 
2.5 COlNH^g.^C^C 

— 

— 

-- 

— 

16.9 

5.'7 

0.9 

11„0 

1.4 

19*3 

2.2 ^H 2 C 2 0 4 -2 HgO 

— 


— 

— 

18.7 

i*2 

5.4 

0.0 

10.2 

0.0 

17.8 

0.0 " 


Solubility of Urea in Aqueous Solutions of Acetic Acid. 

(Delman, 1937 .) 

In the case of this system the urease method for urea gave incorrect 
results in presence of acetic acid and the determinations were made by 
removing this acid by evaporation to dryness at 50-60° and weighing 
the residue of dried urea. 


Results at io° Results nt 25° Results at 40 ° S0110 


Phase 


Ods. per 100 

ggs. sat. sol. 

Gtos. per 100 jgns. 

sat. sol. 

Ons. per 100 jjrs 

. sat. sol. at each 

/ CH3COOH 

CO(NHg) j> N 

/ o^sar 

m'(nh 2 T 2 ' 

/_ CH3COOH 

C 0 (NH 2 ) 2 

s Temp. 

0.0 

46.O 

0.0 

54 .S 

0.0 

62.3 

C 0 (NH 2 ) 2 

7.3 

45*9 

10.4 

52.7 

10.2 

59.6 

tl 

14.4 

45*5 

19.8 

50.8 

20.1 

56.6 

II 

21.8 

44*8 

30.7 

48.0 

40.9 

49.0 

II 

29.3 

43*6 

41*5 

45*3 

51*8 

49-8 

II 

40.7 

41*7 

50.2 

42.6 



"♦ 00 (NH^g« 

2 CH 3 C 00 II 

44.0 

36.4 

54*4 

37*0 

60.6 

39*3 

GOtNH ) . 2 0L 
COOH 3 

52.9 

25.8 

59.9 

30,5 

62.7 

37*0 

11 

64-7 

17*2 

69.3 

22.8 

64.2 

35*5 

11 

75.6 

12.3 

74*4 

17.1 

66.3 

33*2 

11 

86.0 

8*5 

88.5 

11.2 

69.9 

29*7 

11 

90.5 

7-0 

— 

— 

72.8 

27*0 

it 

91.8 

6.5 

— 

— 

— 

— 

"4.CH3OOOH 

94.1 

2.5 

— 

— 

— 

— 

CII 8 000 H 

95-6 

4*4 

— 

— 

— 

— 

II 
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Solubility of Urba in Aqueous Solutions op Tartaric Acid. 

(Dalaan, 1937.) 


Results at 10 0 


Results at 25° 


Otea. per 

100 gps. sat. sol. Solid 

Gas. per lOOjpja. 

sat. sol. 

Solid 


COfNKgJg A Phase 

m. ~ 

ColNHg)^ Phase 

8.4 

46.0 C0(WL ) 8 

8 .r 

53*2 

C0(WL ) 2 

15.8 

46 .O 

17*5 

51*8 

n * * 

24.3 

46 .O " 

27*7 

SO.3 

M 

32.8 

46.0 " 4- 2 .1 

35*9 

49*0 

M +2.1 

36.1 

40.6 2.1 

39*6 

43*9 

2.1 

40.0 

35*8 

44*4 

38.0 

«« 

43.4 

32.3 " 

48.8 

33*5 

'* 4* 1.2 

46.2 

30.0 " 4- 1.2 

49.7 

25*6 

1.2 

<►5*9 

25*5 1*2 

50.5 

20.3 

it 

45*9 

20.3 " 

51*6 

14*7 

n 

46.3 

1 / 1.6 

S4*6 

8.4 

M 

48.2 

9*3 " 

56.6 

6.0 

n 

51*7 

5*i 

59*1 

5*0 

» . H C.il 

51*3 

4*6 

58.8 

3*2 

H.C B 0 * 4 

55*9 

4.7 - * h 2 c 4 h 4 0 . 

58.5 

0.0 

2 4 4 (5 

55*5 

3-1 « 8 C-H 4 0 * 




54-5 

0.0 " 




2.1 - ra>(NH 2 ) 8 l 8 .H a CA 0 a ; 1 . 3 - 


4®e * • 



>ms. H^Opej 
Gms. Solvent. 
(Ethyl Acetate+HjO). 

O 

0.652 
1.1x2 
.1.638 


of Water at 25 0 . 
(Lewis and Burrows, 1912.) 


Gms. Urea 
per xoo Gms. 
Sat. Sol. 
O.080 
O.I48 
O.198 
o. 296 


Gms. HjO per 
100 Gms. Solvent. 

(Ethyl Acetate+H, 0 ). 

1.677 
2.006 
2.138 

8-234 

f A second liquid phase could be di Minffmwhid , 
SOLUBILITY OP U«KA IN ACBTIC ACID DBTBBMINBD BT THB 

Fbbbzing-point Mbthod. 

(We trow, 1937 .) 


1 A second liquid phase was suspected here. 


Gms. Urea 
jkt 100 Gms. 
Sat. Sol. 
0.308 
0.328* 
O.342 
°- 343 t 


<*. Bole. CO(NHg) 2 per Solid 

100 ®». ®ols. Mixture Phase 


a# * Mola * COfNHg)^ per 00110 

100 8»* »ola. Mixture' Phase 


l6.8 

15.3 

13.0 

12.4 Eutec. 

19.7 

30.8 

39.9 

41.5 
40*7 


0.0 

3.0 

5.0 


ch 3 cooh 


8.0 

15.0 

25.0 

33*3 

36.0 


39 Eutec. H2 .o 

53 46.0 

59 48 

2CH3 65.5 50.0 

71.0 <2.0 

COtNH^.aCH^OOH 76.0 54.0 

” 81.5 56.0 

90.5 60.0 

92.5 65.0 


"’♦’CO (NH® ) «. 

COOH 


C0 ( NH g ) g . 2 CH f COOH^OO( 



Solubility of Ursa in Aqueous Solutions of Citric Acid. 

(Dalaan* i«3M 


Results at io° Results at 35® Results at 40 0 soiw 

% Phase 


Oms. per 100 Mi 


3.9 
5*2 

6.3 
7.8 
9.6 
10.4 

13.1 

14.3 

17.2 

23.4 
31*0 

42.9 
48.7 

54.0 

54.0 


sac. sol. 

dis. per 100 mx* 

sat. sol. 

das. per 100^«is. 

sat. sol. at each 

<xx*v2 

* H 3 C fl H 6 0 7 

00(NH £ ) 2 V 

'VeV7 

^ wap. 

45-9 

5.4 

53-6 

6-5 

60.2 OOlNH ) 

45.9 

10.5 

52.5 

17-7 

$6.6 "-§-4.1 

43.3 

13.5 

49-4 

20.4 

$2.8 4.1 

39-0 

15*0 

46.2 

23-7 

49-7 " 

35-0 

17.8 

43-0 

27.0 

46.7 4.1 ♦ 2.1 

29-S 

19-3 

38.O 

28.7 

43-2 2.1 

24.6 

21.7 

32.5 

30.3 

40-1 " 

18.8 

23.8 

28.2 

32.1 

37-0 " + 1.1 

13.0 

24.O 

22.6 

32 - 4 . 

30.0 1.1 

7-2 

24-4 

17-6 

34-1 

21.7 " 

3-0 

27-0 

12.1 

39-4 

12.1 " 

1-5 

34-6 

6.1 

48.1 

5-7 w 

1.2 

41.6 

4.0 

56.0 

3-0 '! 


51-7 

2.4 

64-0 

2.3 " 

1.0 

62,2 

1.4 

69.O 

1.8 "+H 8 C e H, 

0.0 

62.1 

0.0 

68.6 

0.0 83C^0^ 


4.1 * fCO(NHg)£l4.H 5 C 6 H 5 0 7 ; 3.1 

H 3 c 9 H 6 <v 


rC 0 (NH 8 ) 2 .H 3 C 0 H 5 0 7 ; 1.1 - 00 (NH 2 ) 2 . 


Results for the equilibrium in the system Urea, Ammonia and Water, 
determined by the synthetic and freezing-point methods together with 
vapor pressures, fixing the range of existence of the solid phases,, 
Urea, ammonium carbonate, bicarbonate, sesquicarbonate and carbamate 
are given by J&necke, 1930, and Janecke and Rahlfs, 1930, A932- 


Solubility of Ubea in Methyl Alcohol. (Walton amt Wilson, urn.) 

The saturated solutions were prepared by vigorous stirring at constant, tempera¬ 
ture. The solutions were analyzed by evaporating and weighing the residue. 
At the lower temperatures a stable molecular compound, CO (NIl a ) a .CH 3 Oil, is 
formed. 


Oms. COlNII*)* Cm#. CUiMl/s, 


t*. per 

100 gins. CH a 

OH. Solid Phano. 

t‘ • per 


Solid 

- 15 . 20 . 

10.92 

CO(Nn,l, (Uiihialih* Jormi 

17 . i f >. 

3.76 CO,Ml,' 

on iKuibio fotou 

- 9 -B 5 . 

11.64 

»> 

17 - 0 .. 

3.63 

0 

+ 0 25 . 

14.24 

» 

1 5.2 . . 

3,93 


7 . 33 . 

16.70 


9.8',. 

4.88 

0 

i5.23. 

19. 7 » 


•+■ 0.7/1. 

7.71 

0 

18.14. 

21.16 

» 

7 

10.98 

H 

-78.0.. 

0.32 

COtNHjlj.taijOH (Slalilfi formt 

H.o3. 

1 1 .3o 


-24.9 • 

2.89 

» 

1 

16.47 # 


-21.3.. 

3.17 

>v 

ic,.o:i. 

17*72 


-20.2.. 

3 . 2 5 

w 

18 . 14 . 

*9-56 

,1 

-18.1.. 

3.48 

» 

1 8 . 7*1 . 

20,27 

O 

The transition 

point between CO (NII g ) 

and CO 

(NH a ) a CH a OH 

is at |- 190.26 
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Solubility 

of Urea in 

Alcohols. 




(Speyers, 1902] 




In Methyl Alcohol. 

In Ethyl 

alcohol. 


Wt. of i ce. 

Gms. CO(NIf a ) a 

Wt. of l cc. 

Gms. CO(NII s )j 

t°- 

sat. sol. 

per 1 00 gms. ClI 3 OH. sat. sol. per too gms. O s H 5 UH. 

0 . 

0 .86l 

l5.0 

0 . 82 l 3 

2.0 

10 . 

0.863 

17.7 

0 . 8 l 4 

4.0 

20. 

0.869 

22.0 

0.804 

5.4 

25 ..... 

0.872 

24.5 

o. 8 o 5 

6.2 

3 o. 

0.876 

27.7 

0.806 

7.2 

4 o..... 

0.890 

35.3 

0 804 

9.3 

5 o. 

0.908 

46.0 

o. 8 o 3 

11.7 

60. 

0 928 

62.8 

— 

i5 .1 

70 . 


~ . 

— 

20.2 


ioo gins. abs. methyl alcohol dissolve 21.8 gms. CO(NH2)2 at 19*5 • 

100 gms. abs. ethyl alcohol dissolve 5.06 gms. CO(NH 2 ) 2 at 19.5 * (<** Bruyn, 1903.) 


Solubility of Urea, in Alcohols. 
(Timofeiew, 1894 -) 


Alcohol. 

t°. 

Gms. CO(NHj)j 
per 100 Gms. 

Alcohol. 

t°. 

Gms. COCNH^j 
per 100 Gms. 

Methyl Alcohol 

a 

— 12 

Solvent. 

II 

Isopropyl Alcohol 

19.4 

Solvent. 

5-76 

0 

14.2 

tt 

20 

6.17 

it 

19 

20.9 

it 

81 

23.46 

it 

40 

3M 

Isobutyl Alcohol 

0 

I. OI 

u 

62 

66.6 

tt 

19 

1.6$ 

' tt 

7 i 

107.4 

tt 

4 i 

3.12 

Ethyl Alcohol 

“ 9 

2.69 

tt 

60 

4.40 

a 

0 

3.26 

u 

8a 

6*34 

u 

18 

5 

tt 

98 

IO 

u 

41 

9-45 

Isoamyl Alcohol 

20 

1.18 

u 

60 

16.3 

u 

60 

3*41 

tt 

81 

30.8 

tt 

80 

4.88 

Propyl Alcohol 

a 

0 

1.65 

u 

83 

5-24 

20 

2.56 

a 

98 

6.15 

tt 

40 

5.12 

Capryl Alcohol 

19.4 

0.56 

tt 

60 

7.72 

u 

98 

2 

tt 

80 

12.28 

Ally Alcohol 

19.4 

9-37 

It 

Solubility of 

98 18.06 

Benzoic Acid in Ethyl Alcohol Solutions 

of Urea at 95° 


and Vice Versa, ( Osaka and Ando, 1921 .) 

6ms. per too gins, sat! sol. Gms. per ioo gms. sal. sol. 


c,H s co6n. 

C 0 (JWL 1 *. 

Solid Phase. 

C c H s CO OH. 

CO (NH,l t . 

Solid Phase. 

36 - 9 » 

0.00 

C c H 5 COOH 

45.65 

12.12 

C 6 H 5 COOH 

37.64 

0,72 

» 


CeUCOOH 

38.5 5 

1.81 

)> 

46 ,23 

12. 5 1 | 

-+- CO(NH.) e 

3 9 ;38 

2.64 

» 

43.78 

12. l 5 

CO (Nil.)* 

40.75 

4.22 

i> 

35.06 

12.76 

» 

4 i .56 

5 .io 

» 

25.38 

9*41 

» 

4 a, 3 1 

6.11 

» 

11.22 

7-39 

7 ) 

42.90 

7 - 09 . 

» 

5 .o 6 

6.59 

» 

44-68 

9-67 

» 

0.00 

5.82 

» 
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Solubility qv Urea in Mixtures of Ethyl Alcohol and Quinoline at 20-2$o 

(Pucher and Dehn, 1921.) 


Per cent C,H 9 !V 

Gras. CO(NH s ) s 

Per cent C 7 H q N 

Gms. CO(NH,) s 

Per cent C 7 H 9 N 

Gms. COiNIIj 
per 100 cc. sat. 

In solvent. 

periOO.cc. s'at.isol. 

in solvent. 

per too cc. sat. sol. 

in solvent. 

0.0 

5.0 

47-5 

1 . 5 o 

65 

0 .3 2 

10.0 

4.0 

5 o.o 

1 ,o 5 

70 

o. 5 o 

a 3 .2 

2.5 

55 .o 

0.64 

80 

O.I9 
0. 10 

0 . II 

37.5 

1.8 

60.0 

0.26 

90 

100 


Solubility of Urea in Ethyl Ether. 

(Gortner, 1914.) 

When 0.3255 gm. urea was extracted in a Soxhlet apparatus with anhydrous 
ether for 48 hours, the extract was found to contain 0.072 gm. urea. An approxi¬ 
mate estimate, based on the volume of liquid and the number of siphonings per 
hour indicates a solubility of 0.0004 S m - urea per 100 cc. of ether. 

100 gms. glycerol dissolve about 50 gms. urea at 15 0 . 

100 gms. pyridine dissolve 0.96 gm. urea at 20-25°. (Dehn, 19x7.) 

100 gms. aq. 50% pyridine dissolve 21.53 gms. urea at 20-25°. 


Results for equilibrium in the system Urea + Di phenyl amine are given 
by Nijveld, 1934 , and for the system Urea + Di phenyl amine + Resorcinol 
are given by Hyrnakowski, Staszewski and Szmyt, 1937 . 

Solubility of Urea in Liquid Ammonia. 

(Scholl and Davis, 1934.) 

From the volume and pressure of the vapor above the saturated solutions 
at given temperatures, determined in an isotensiscope, the amount of NH 3 
was calculated and this subtracted from the weight of liquid ammonia 
present in the original mixtures, to find the composition of the saturated 
solutions. Previous determinations of this system by J&necke, 1930 , agree 
well with the present results. 


0 

Ota. Mole. O 0 (NH z ) 2 P«r 

Gtas. CO ( NHg )2 


100 0®* mixture 

100 NH. 

-26.6 

6.64 

25. 10 

5.8 

15.26 

63-52 

23.9 

23.39 

107.6 

35-9 

32.29 

168.2 

O' 

O 

=* 

37.60 

212. 5 

44*7 

43*59 

272.5 

45.6 

tr.pt. — 


50.0 

47 .20 

315-2 

61.8 

52.05 

382.9 

8l.O 

61.39 

560.6 

82.0 

6 i .53 

563.9 

101.0 

74.38 

10 24 - 


Qas. C 0 (NHs >)2 per Vapor Pressure 8olld 


100 BPS. s& t. sol. 

m Atnoa. 

Phase 

20.8 

1*3 

C0!NH 8 ) 8 .NH s 

38.8 

4.7 

II 

51.8 

7.6 

II 

62.8 

9.2 

II 

68.0 

9.4 

II 

73-2 

9.0 

II 

74.6 

— 

"+oo(NF 1 

75*9 

9*4 

C 0 (NH 8 ) 8 

79.3 

11.1 

II 

84.8 

13*4 

It 

85.0 

13*5 

II 

91* 

12.5 

II 
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Freezing-point data are given for: 


Urea (COlNH^) + 


cci 3 oooh 


(tri 


'loWH Uliui ai-cuv, V viunaiui w. av. i 

C 1000 H (mono chlor acetic acid(2)CH :5 C0NHC e H5 (acetanilide) (9) 


chlor acetic acid) C_HCfUNO ,) i.2.4(di nitro toluene 

(i)(2) 2 (5)(20)(2^) 

CHC 1 2 000 H (di chlor acetic acid) (2)C A R fl CH:CHC00H (Cinnamic acid) (22) 

CH t 

CH 3 C 00 H (acetic acid)(2)(7)(22) 

CN.NHg (cyanamide)(26)(28)129) 

(C 0 NH 2 )gNII (biuret) (27) 

000 C 2 II 5 .NH 2 (urethan) (5) ($) 

(CflgOHCHOH) 2 (erythritol) (3) 

C fl H s OH (phenol) (1) (21) (23) (25) 

C 6 H 4 (0H) 2 o (pyrocatechol)(2)(30) 


CR 3 C 0 NHC 6 H 4 0 C 2 H 5 (phenacetine)(5) (8) 
“■ CHC 6 H 3 CH 7 0 H (thymol)(12) 

.C.(SO^CgHg) 2 (sulfonal) (9) 
e H 5 (dx phenyl(x)(6) 
CgllcOHCOOCglL (salol) (5) (8) 

C 10 H 8 (napnthalene(1) 


(CH-). 

^e^ 5 *^e ^6 


C e H 4 (0R) 2 m (resorcinol)(1)( 10 )( 30 )C 
C e fI 4 ( 0 H) 2 p ( hydroquinol) (1) 
C fl H s OHCOOH 0 


o (salicylic acid(22) 


C 6 F 4 OHCfU o (cresol)(4) 

C e R 4 0 H 0 CH 7 (guaicol)(i)(6) 

C e H 5 N 0 2 (nitro benzene)(31) 

C 6 H 4 (N0 2 ) 2 o (di nitrobenzene)(20) 


C to H 7 OH ( a naphthol)(l) 
(menthol)(8) 
(antipyrine)(5) (8) 
C 20 H 24 N 2®2_ ( ^ uinine) <5)(8) 


10 h 19 oh 

CnR^ON. 


Urethan-+-~Phenol (13) 

" -f- Salicylic acid (13) 

+ Phenacetine (17)(18) 
+ Antipyrine (11)(18) 


" HL " (20) (31)Resorcinol +- Antipyrine (17) (18) 

£ ” (20) Benzoic acid -*• Resorcinol (14) 

^ vn “ * tr ! n ^ trohenzene (31 )Salicylic acid-*- Antipyrine (17) (18) 
C fl n 4 OH(N 0 2 ) o (nitrophenol) (21) 11 " «*- Acetanilide (15) 

l ? " (21) Acetanilide -f Phenacetine (17.) (18) 

" £ " (21) " + (3 Naphthol (15) 

C a H30H(N0 2 ^ 1.2.4 (di nitro phenol Sulfonal. + Phenacetine (17M18) 

(2) " + Antipyrine (jl6 ) 

,T + Salipyrine (16) 

Antipyrine + " (17) (18) 

" *+* Phenacetine (17) (18) 


C 6 R 4 CH 3 N 0 £ o (nitro toluene)(19)" 
" 2 " * (19) 

£ " - (19) 


(1) Puschin and Konig, i 92 8 

(2) " " Rikovsky, i 932 

(3) " M Dezelic, i 932 

(4) " " Sladovic, i 92 8 

(5) Adamanis, i 933 

(6) Giua, 1916 

(7) Brady and Truszkowski, iQ 2 a 

101 11 _1_^ * 


(17) Hrynakowski, 1934 

(18) " i 9 34(a) 

(19) Kremann, 1907 

(20) " and Petri tschek, 1917 

(21) M " Rodenis, 1906 

(22) " Weber and Zechner, 

(23) Philip, 1903 

isen 


192s 


( 8 ) rynakowski and Adamanis, i 933 ( 24 ) Rheinboldt and Kirscheis 

„ tl " 1933 (^( 25 ) " Henning and " , 

I " 1933< b > < 26 ) Janecke and Rahlfs, i 930 

11 m c 35 (27) " " 1932 

12 w Szmyt, 1935 ( 2 g) Pratolonga, 1914 . 

13 „ ;* " 1935 (a) (29) " Janecke and Rahlfs, 

1£ *! M #| " 1935 (b) ( 30 ) van der Hammen, i 931 

" 1935 (c) ( 31 ) Van Dorf, Limburg and Nobel, i 937 


1926 

1925 


1930 
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CREA PHOSPHATE C0(NH 2 ) 2 .H 3 P0 4 . 

Solubility or Ursa Phosphate in Water and in Methyl and Bthyl Alcohols. 
(Matignon and Bode,, igs^ 1934.) 

Results for: 

Water Methyl Alcohol Ethyl Alcohol 



d. of 

0 » 8 . C 0 (NH 2 ).H 3 P 0 4 

d. of 

aos. co(nh 2 ) 2 . 

■y 0 * 

d. of 

Gms. CfXHHgJgJ^ 

t° 

sa t. 

per 100 gms. 

XT 

sat. 

per 100 ©as. t° 

sat. 

Per 100 gms. 


sol. 

sat; sol. 


sol. 

sat. sol. 


sol. 

sat. sol. 

10 

I.18 

41.4 

10 

0.925 

25*5 

10 

O.83 

8.3 

13 

1.20 

44*0 

13 

0.93 

27.4 

13 

0.835 

9.1 

18 

1.24 

47.9 

18 

0.94 

30.2 

18 

O.85 

IO.4 

24 

; 1.26 

52.4 

24 • 5 

O.98 

34.6 

24*5 

O.85 

13*0 

32 

1.29 

57.5 

32 

1.00 

40.9 

32 

0.86 

16.6 

46 

1.32 

66.9 

46 

1.07 

52.9 

46 

0.91 

28.1 


Results are also given for the fusion points of the system 00 (NH ) + 

00 (NH g ) e .H 3 P 0 4 . The eutectic is at 72 0 and 37 percent C 0 (NH 2 ) 2 . 2 2 


NITROGUANIDINE NH g .C(NH) .NH.N 0 g . 

One liter of saturated solution of Nitroguanidine in Water contains 
4.4 gms. CH 4 0 N 4 at 25° and 82.5 at i 0 o°. 

One liter of saturated solution in aqueous 1.0 normal KOH contains 
12.2 gms, Cfl 4 0 g N 4 at 25°. Some decomposition occurs as indicated by 
the evolution of ammonia. There are two forms of nitroguanidine which 
differ slightly in solubility. (Davis, Ashdown and Couch, 1925.) 


Solubility in Aqueous Solutions of Sulfuric Acid. 


Results at 0° and at 25°. 

(Davis, 1922.) 

Gms. NH 8 .C(NH)MH.NO a 
per jo(J cc. ant, sol. 

Per ccnl cone. ——- “ 

of aq. II,, SO*. at. 0°. at. «•, 

o(=H 2 0 ). 0.12 0.42 

15. o. 3 o o .55 

20. 0.45 t.o 5 

9.5. o.y 5 1.8 

3o. i .3 2.9 

35 . 2.0 5.2 

40. 3.4 8 • <> 

45 . 5.8 10.9 


Results at 13°. 

(Ewan and Young, 1921 .) 


Per ccnl. cone, 
of aq. U s S% 

5.8 . 

17.2- 

20 .0.. . . 


Gms. MI S .C{ Nil )NHN0 S 
per JOU gms. aq. fljSOv 


22.7. 
2 5.2 . 
28.2. 
33 . 2 . 


0.37 
o. 65 
0.72 
0.87 
0.95 
1.37 
2.55 


In the case of the determinations by Davis an excess of solid was shaken with 
the aqueous acid and the saturated solution analyzed. The determinations by 
Ewan and Young were made by adding 82 % Ii 2 S 0 4 to definite mixtures of 
nitro guanidine and water until! the solid just dissolved. These authors also 
give a few determinations made with aqueous nitric acid mixtures. 
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METHIONIC ACID CH 2 (SO^H) 2 

100 gins. H g O dissolve 245.8 gms. CH 2 (S0 3 H) 2 at 25°- (Backer, 1929, 1930.) 

METHANE SULFONIC ACID CH 3 S0 3 H. 

Reciprocal Solubility of Methane Sulfonic Acid and 
Water Determined by the Freezing-point Method. 

(Berthoud, 1929 .) 


0 Gm * 

Mol. Percent 

Solid 

0 Gin - 

Mol. Percent Solid 

t 


Phase 

t 

ch 3 so 3 h 

Phase 

- 1.8 

0.29 

Ice 

~30.9 

36.9 

CH 3 S0 3 H.H g 0 

-17.0 

5-75 

n 

“15.3 

40.3 

n 

-27.5 

8.15 

n 

+ 1.5 

45.5 

m 

*42.0 

ll.l 

11 

9.8 

47.8 

11 

-75.oEuteci6.4 

'• + ai.S0_H.3H-0 

11.om.pt.51.1 

11 

•67.6 

18.2 

ch_so_h? 3 h;o 

10.7 

52.9 

11 

-64.0 

19.1 


3-2 

61.8 

n 

“53-5 

24.9 

n 

“12.0 

76.3 

11 


11 * 

“14.5 

77.s 

11 

-52 

27.6 

11 

-i5.oEutec78.o 

% CH SCL. H 

-59.0 

31*0 

11 

“13.6 

78.0 

CH-.SOH 3 

-54.5Eutec 3 i.5 

" + CHSOH. HO. 

- 8.5 

83.3 

8 n 3 

-51.0 

32.1 

ch 3 so 3 h.h 8 o 

+ 6.0 

89.2 

11 




20.0 

100.0 

11 


METHYL AMINE CH 3 NH g . 

The solubility of methyl amine in water at 6o° > determined by an aspirar- 
tion method and calculated from the vapor pressure of 40*6 mm Hg, is 4x9 
in terms of the Bunsen Abs. Coef (see p. 37 ) and 511 in terms of the 
Ostwald Solubility Expression (see p,37)(Doyer, 1890) 

Freezing-point data for mixtures of CH_NH_ ♦ H _0 are given by Pickering, 
1893- 3 2 2 


Distribution of Methyl Amine at 25° Between : (Smith, ittl, twt.) 


Water and Chloroform. 

MilUmols. CH a NH s 
per liter. 


uTo 

layer (C 4 ). 

C IICl» 

liiycr (C,). 

C, 

2.625 

0.475 

0.181 

6. i 5 

1.225 

0.199 

i 3.5 

■ 1-9 

0. i 4 i 

27.4 

4*5 

0.164 


Water and Ether. 


MilUmols. CH 3 NH, 
per liter. 


H ,0 

(C*H S ) 9 0 

C, 

layer (C t ). 

layer (C,). 


4.90 

0.575 

0.117 

7.60 

0.90 

0.118 

11.25 

1 .225 

0.109 

19.1 

2.05 

Q. 107 

34.5 

3.9 

0. 113 


Water and Xylene. 


MiUlmols. CH,Nil, 
per liter 


H a 0 

C,Hi(CH 3 ), 

C* 

layer (Cj). 

lhyer (C,). 

C„‘ 

1.730 

0. i3o 

0.0750 

3.745 

0.255 

0.0680 

4-990 

o.5oi 

.' 0 . 0-528 

19.018 

0.982 

0.0517 
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c,h 5 

Distribution op Methyl Amine Between Water and Chloroform. 

Results at Several Temperatures Results at 25° 


(Moore and Wlnmlll, 1912 .) (Felsing and Buckley, igs3.) 


r 0 

Qm. Equlv. CHjjNHg 

Parti tiaGms. CH^NH per liter 

C 1 

Gins. CH^NH^ 

per liter: 

ii 

c 

per liter aq. layer 

u>er. 

layer(Cj) 

CHC1 ' 

layer(Cg) 

C 2 

/ H ? 0 ' 

layer(C 1 ) 

CHC 1 ? ' 
layer(C 2 ) 

°2 

18 

0.0817 

8.496 

O.O2113 

0.001521 

13.Bo 

0-9741 

0.08473 

11-50 

II 

0-0909 

8.477 

0.06876 

O.OO5611 

12.25 

1.2773 

0.1126 

11-34 

25 

0.1203 

7.965 

0.10151 

0.008380 

12.11 

1.5563 

0.1379 

11.28 

II 

0.1312 

8.0 

O.2003 

O.O1682 

11.90 

. 1.7485 

0.1551 

11.2? 

32.35 

0.1399 

5.99 

0.3793 

O.O3242 

11.70 

2.0384 

O.1834 

11.11 

It 

0.0959 

6.0 

0.6850 

0.05940 

11.53 

2.6180 

0.2402 

10.90 


Results for the distribution of methyl amine between aqueous 0.05 molar 
copper sulfate and chloroform at 25 0 are given by Felsing and Buckley, 1933* 


Distribution of Methyl Amine at 25° Between: 

Water and Renzene Water and Toluene 

(Her* and Scanner, ia? 7 .) (Herz and Scanner, 1927.) 


Om. Mola. 

CH^NJjg per liter 


Om.,Mols. CH 

3 NHg per liter 


x H g 0 layerfCj j 

C q H q layer(Cg)' 

61 

f HgO layerfCj) 

^a H S CH S layer(C 2 )' 

C 1 

0.5515 

0.0242 

0.044 

O.5382 

0.0242 

0.045 

1.0545 

0.0424 

0.040 

1.0091 

0«0364 

0.036 

1*5636 

O.O485 

0.031 

1.5061 

0.0424 

0.028 

2.075B 

0.0576 

0.028 

2.0169 

0.0667 

0.033 


Distribution of Methyl Amine at 25° Between 
Water and Amyl Alcohol. 

(Her* and Fischer, 1904.) 


Obis. CH ? NH ? 

per liter 

Om. Mols. 

CH_NH 0 per liter 

—S'vj*—_———.—, 

HgO layer 

tyi 1JH 0 layer' 

/ H g 0 layer 

C 5 H 12 ° layer 

3.70 

1.20 

0.1155 

O.O3804 

9.40 

3.30 

O.3036 

0.1070 

15.7 

5.4 

0.5054 

0.1759 

20.0 

7.2 

0.64 29 

0.2315 

25*3 

9.2 

0.8126 

0,298l 

33.0 

12.4 

1.0613 

0.3974 
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TETRA CHLORO ETHYLENE CCl g :CCl g . 

Critical Solution Temperatures of Mixtures of 
Tbtrachlor Ethylene and Other Compounds. 

(Cornish, Archibald, Murphy and Evans, 1934.) 

Mixture Crit. Solution Temp. 

CC 1 :CC 1 ♦ CH 3 CN (Acetonitrile) 13. 

‘ M 2 4 * NH g CH CH ? NH g (Ethy 1 ene diamine) 15,8 

" ♦ HOCHgCH Cl (Glycol chlor hydrine) 30* 

" * CH 3 n 6 2 (Kitro methane) 4 i* 

HEXA CHLORO ETHANE CCl^CClg. 

Results for the solubility of hexa chloro ethane in ethane, liquid 
and vapor, over a temperature range from uo° to 50° are given by Holder 
and Maass, 1940. An apparatus consisting of a central main phosphor 
bronze bomb in which the solvent and solute were placed and to which 
two small bombs equipped with needle valves were attached, was used 
for measuring the solubilities both in the liquid and vapor phases up 
to and above the critical temperature. 

The critical solution temperature of this system C 2 Cl ft + ^0^10^4 
(ethyl oxalate) is at about 105°. (Lecat, 1928.) 

Results for the melting points of the system CC1^:CC1 3 ♦ C 1 Q H # s 
(Naphthalene) are given by Parijs, 1936# 

TETRA CHLORO DINITRO ETHANE C 2 (N 0 2 ),C 1 4 . 


So cc. of dry nitrogen peroxide (N a O*), distilled from P a 0 6 , dissolve 15.7 gms. 
C 2 (NOJj Cl* at o°. The solubility of tetrachlor dinitro ethane in superpalite 
and in chlorpicrin is about of the same order of magnitude. 

( Argo, lames aud Donnelly, 1S10.) 


CYANOGEN AZIDO DITHIOCARBONATE CN. SCSNg. 

Solubility of Cyanogen Azido Dithio-carbonate in 
Several Solvents at o°. 

(Audrleth and Browne, 1930.) 

Solutions saturated at room temperature were cooled in an ice bath arid 
after crystallization 5 cc samples of the Supernatant liquid were with¬ 
drawn, the solvent removed by evaporation, and the residue weighed. 


Solvent 


Gas. CN.SCSNg 
per 100 cc sat. sol. 


Solvent 


Oms. CN.SCSNg 
per 100 cc sat. sol. 


Nater 0.1s 
Carbon tetra chloride 0.22 
Carbon disulfide 0.29 
Ethyl Ether i.\i 
Ethyl Alcohol 2.61 


Chloroform 3.17 
Methyl Alcohol 6.27 
Ethyl Acetate 13.19 
Acetone 24.69 
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TRI BROMO BI CHLORO ETHANES 

Freezing-point data for the system CH BR g .C Cl g Br + CH Cl Br.C Cl Rr 
are given by Van de Walle, 1925. ^ ' 2 


PER CHLORO ETHANE CCl s CCl g . 

100 gms. H O dissolve o.oos<?) gm* CC1 CCl at 22.3 0 . (Van Arkel and 
Vies, 1936.) 


PENTA C&LORO ETHANE CHClgCClg. 

100 gms. H g 0 dissolve 0.047 gm* CHCl^CCl^ at 20°. (Van Arkel and Vies, 

1936*) 

The critical solution temperature of mixtures of Penta chloro Ethane 
and Acetamid is at about 95°. (Lecat, 1928.) 

Freezing-point data are given for the systems C 2 IIC1 5 + CH 2 C1CH 2 C1 
(Ethylene Chloride) and C 2 HC1 5 + CHC 1 2 :CHC 1 2 (1.1.2.2.-tetrachloro 
ethane) by Timmermans and Mme. Vesselovsky, 1931. 


TRI CHLORO ETHYLENE C 2 IIC1 S . 

Solubility or Water ik Tri Chloro Ethylene. 

(Carlisle and Levine, 19®.) 

The authors give their results in the form of a curve from which the 
following results were read. 


(tea. HgO per 
100 9&t. sol 


“38 

0.0008 

-26 

0.003 

-14 

O 

O 

O 

Os 

- 2 

0.010 


One. H o 0 per 

t° E 

u 100 8&c * soli 

-♦•10 0.0165 

22 0.0270 

28 0.0333 


CHLORAL CCl^CHO. 

Freezing-point data are given for: 

CCl. .CHO + H O (van Rossem, 5908.) 
CCl^.CHO + C*!L 0 H (Leopold, 1909- > 

3 K 0 
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TRI CHLORO ACETIC ACID CCljCOOH. 

100 gms. sat. solution of tri chloro acetic acid in water has the 
d * 1.615 contains 92.32 gms. CCl^COOH at 25 0 * (Seidell, 1910.) 

results for the reciprocal solubility of tri chloro acetic acid and 
water determined by the freezing-point method are given by Pickering, 

1895. 

Equilibrium in the System Trichloro Acetic Acid 
Benzene and Water at 15°. 

(Bell, 1930.) 


d. or sat. 
solution 


Gm. Mols. per 1000 


d. or s&t. 
solution 


Gm. Mols. per logo gm. sat, sol , 

7 CC 1 COOH H _0 ~' 

o 


0.878 

0.0278 

0.0426 

0.885 

o.lqo 

0.165 

0.878 

0.0506 

0.0690 

o. 888 

0.176 

0.210 

0.887 

0.0950 

0.115 

0.892 

0.2 19 

0. 2 H 7 


Distribution of Tri Chloracetic Acid at ^5° Between : ( Smith, 


Water and Ether. Acetone and Glycerol. 

Millimols. CCljCOOII per liter of tyllllmoLs. CC 1 S C 00 II per liter of 


ir a O layer 

Ether layer 

c s 

Acetone layer 

Glycerol layer 

A 

(Cj). 

(C*. . 

C,* 

(A). 

(GJ. 

<T 

1.95 

o.85 

0.43c 

i .5o 

O .600 

2.5 o 

3-20 

2 . 5 o 

0.781 

2.8375 

O.762O 

3.7a 

5. io 

5.40 

1.060 

5.4o 

l .075 

5.02 

7.10 

10.40 

1.465 

7.7a 

I .25 

6.17 

8:825 

” 17.00 

1.928 

20.90 

1.70 

12.3o 


Distribution op Tri Chloracetic Acid at 25° Between: 

(Kolossowsky and Kullfcow, 1934. 1934 &.) 

Water and Carbon Tetrachloride Water and Chloroform 


0.2772 

0.0012 

231 

O.O488 

0.0017 

28.71 

0.6237 

O.OO63 

99 

0.1716 

0.0094 

18.26 

0.8392 

0.0183 

50.4 

0.2960 

0.0218 

13.58 

1.2285 

0.0268 

45*8 

0.4673 

0.0512 

9.13 

2.0034 

0.0598 

33.5 

O.7617 

0.1119 

6.81 

3*1972 

O.O949 

33.8 

1.1708 

O.2238 

4.83 

4 .1126 

0.1169 

35*2 

2.0781 

0.5490 

3.79 

5.5014 

0*3391 

16.2 

3.1401 

0.8114 

3.87 

5-600 

O.6388 

8.77 

3.6039 

1.0011 

3.60 


Oa. Equiv. CCI3COPH per liter or 

HgO layer(C 1 ) CHClj layer(C 2 ) A Cg 


Ok. Equiv. CC 1 3 
Mgp layerfCj) 


| QH per liter of 
CCl^ layerfCL.^ 
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Distribution of Trichloro Acetic Acid at 25° Between: 

(Kolossowski and Koullkow, 1934a.) 

Water and Methyl Iodide Water and Ethyl Bromide 


Qm. Equlv. CC 1 3 C 00 H per liter of 

C ! 

Gm.* 

Equlv. CC1. 

gCOOH per liter of 

C 1 

HgO layer(Cj) "ciy layer(C g ) 1 

T 


layer (C^) 

CgHg Br layer(Cg) v 

C 2 

0 • 197*1 0.0080 

24*70 


O.063 

O.OO69 

9.13 

0.3345 0.0211 

35.85 


O.I46 

0.030 

4 .87 

O.5638 0.0544 

IO.36 


0.272 

0.076 

3.58 

0.839 0.124 

6.77 


O.496 

0.178 

2 .79 

1.650 O.544 

3.03 


0.699 

O.285 

2.45 

2•594 0.981 

2.64 


1.017 

0.530 

1.92 

3.440 1.324 

2.60 


1.548 

1.305 

1.19 

’ 3*174 1.933 

1.64 


1.809 

2.003 

O.90 

2.931 2 .l 67 

1.35 


2.481 

2.901 

0.86 

Water and Toluene 



Water and Cumene 


Gin. Equlv. CC 1 -C 00 H per liter of 

5 .y\. 


Gm. 

Equlv. CCl, 

COOH per liter of 

Cl 

' H 2 0 layer(C j) C 6 h 5 CH 3 layerfCg)' 

C 

' h 2° 

layer(C 1 ) 

C 6 H 6 CH(CH 3 ) 2 layer(C 2 ) v 

c 2 

0.0690 0.0015 

46.O 


0.1215 

0.0220 

5.£2 

0.0910 0.00225 

40.4 


O.1588 

0.0300 

5.29 

0.1400 0.0038 

36.8 


O.407 

0.08l 

5*02 

0.2223 0.0076 

29.3 


O.680 

0.150 

4.53 

O.4185 0.0233 

l8.0 


0.819 

0.189 

4.33 

0.7275 0.0597 

12.2 


1.046 

0.277 

3.78 

I.I565 0.1505 

7.68 


1.298 

0.359 

3*62 

1.5794 0.2922 

5.41 


1*751 

0.529 

3.31 

2.2074 . 0.5198 

4.25 


2.029 

0.6ll 

3.32 

2.9380 0.6952 

4.23 


2.545 

0.693 

3.67 

3.7103 O.9887 

3*75 


4*001 

o.8o % 6 

4.96 

4.1598 1.2312 

3.38 


4-599 

0.779 

5.96 

Water and Nitrobenzene 


Water 

and 0 Nitrotoluene 

Gm. Equlv. CC 1 _C 00 H per liter or 

C 1 

On. 

Equlv. CC 1 

-COOH per liter of 

0 >\ 

C ! 

' HgO layer (Cj ) c e H 5 N0 g layer(C g ) 

' C * 

T 5 

layer(C 1 ) 

0 W h 3 N° 2 layer (Cg) 

' C J 

0.0186 0.0031 

6.02 


0.0508 

0.0054 

9.41 

O.O485 0.0088 

5.51 


O.0819 

0.0121 

6.77 

O.083I 0.0l8l 

4.59 


0.140 

0.0317 

4.1(2 

0.1057 0.0286 

3.70 


O.248 

O.O83 

2.99 

0.2206 0.0945 

2.33 


0.376 

0.176 

2 . 14 

0.3774 O.2487 

1.52 


O.788 

0.747 

1.06 

O.5884 0.5551 

1.08 


1.164 

1.304 

O.89 

0.7741 0.9431 

0.821 


1-395 

1.956 

0.71 

1.0011 1.6614 

0.603 


1.559 

2.539 

0.6l 

1.2548 2.7421 

0.458 


2.110 

4.323 

0.49 

1.4519 3*4728 

0.418 


2.384 

4.392 

0.54 

1.6129 3*7090 

0.435 


2.580 

3.504 

0.74 


C 2 H | 0 2 
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TRICHLOR ACETIC ACID 

Distribution op Trichlor Acetic Acid at 25° Between: 

(Kolossowsk.1 and Koullkow, 1934, 1934a*) 


Water and n Amyl Alcohol Water .and i Amyl Alcohol 


GA3. fiqulv. CQ 

_COOH per liter of: 

3 A 

C \ 

Oms. Equlv. CCl COOH per liter of: 

_ 3 vs___—— 


/ H g 0 layer(Cj) 

n C s H 11 0H iayer(Cg) 

' T 

* HgO layer(C t ) 

1 C 6 « n 0H layer(Cg) 

' 

0.0045 

0.0208 

0.216 

0.0284 

O.O426 

0.667 

O.O069 

O.O350 

0.197 

0.0319 

0.1084 

0.294 

0.0095 

0.0600 

O.158 

O.O456 

0.2342 

0.195 

0.0313 

0.2590 

0.121 

0.0581 

0.3129 

0.l86 

O.O460 

0.4605 

0.100 

0.0749 

0.4456 

0.l68 

O.0607 

0.7194 

O.084 

0.0939 

0.6031 

0.156 

0*0964 

1.3213 

0.073 

0.1347 

1.3580 

0.099 

0.1225 

1.8635 

0.066 

0.1709 

2.1763 

0.0785 

O.2II4 

2.7359 

0.077 

0.2736 

3.OO48 

0.091 

O.2406 

2.9473 

0.082 

0.4726 

3.9484 

0.120 

0.4539 

3.4821 

0.130 

0.6697 

4.4987 

0.149 

O.8736 

3.7121 

0.235 

1.1752 

5.0055 

0.235 

In the above systems the 

aqueous 

is the lower layer in the case of the 

first eight results and the upper layer in the 

case of the last 

four. 

Water and Benzyl Alcohol 

Water and Benzyl Alcohol (Con. ) 

Cta. Equlv cC 1 t(C 00F^ par liter of: 

iL 

Ob. Equlv. CCI3C00H per liter of 

Cl 

' H^O layar(Cj) 

CgH 5 CHg° H layer(Cg) 

' Tf 

"gO layer(C t ) 

C « H 5 CH 2 0H i*y®r(Cg)' 

C* 

0.0087 

0.0174 

0.500 

0.2518 

1.7286 

0.146 

0 . 037 S 

0.1216 

0.308 

0.3824 

2.4312 

0.157 

0.0715 

0.3513 

0.204 

0.5347 

2.9846 

0.179 

0.1005 

0.5627 

0.179 

0.8540 

3.6064 

0.237 

O.1586 

1 .0944 

0.145 

I.O489 

3.9084 

0.268 


Distribution op Trichloro Acetic Acid Between Water and Olive Oil. 

(Bodanafcy and Meiga, 193B.) 

o _ On* Mola. CCiflOQOH per liter of: C 1 

1 ^ HgO iayer(C^) ^Olive Oil LayerfC^ 


25 

37 


0.0820 

0.0792 


0.0170 

O.0224 


4.60 

3.53 
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c 2 h,o 2 


Freezing-point data are given for mixtures of Trichloro Acetic Acid 
and each of the following compounds. 


Acetophenone(i) 
Anisaldehyde(1) 
AzobenzeneU 1) 

Benzene ( 2 ) 
Benzaldehyde(1) 
m Hydroxy Benzaldehyde( 
{ 


2 

o Nitro 
m " 


( 
( 

p " ( 

Benzophenonel r) 

Benzil (i) 

Benzoguinone! i) 

Benzoic Acid( 3 ) 
Camphenef 4) 

Camphor(10) 

Chloro Acetic Acid(i6) 
Dichloro ” ” (16) 

Cinnamic Acid(3) 
Crotonic Acid(3) 
o Cresol(3) 
in " (3) 

p » (3) 


Diethyl Oxalate(2) 

" Succinate(2) 
Dimethyl Oxalate(2) 

" Malonate(2) 

" Succinate^) 

1) M Terephthalate(2) 

x ) " Pyrortel 5) (6) 

j )Diphenyl amine iio) 

1}Erythritol( 12) 
l )Ethyl Ether!7) 

" Acetate(2) 

" Benzoate( 2) 

Hethyl Anisate(2) 

" Benzoate(2) 

'» Cinnamate! 2) 

" p Toluate(2) 
Naphthalene! no) 
a Naphthol(B) 

P " (8) 

a Naphthyl Acetate(2) 

(3 " " (2) 

p Naphthyl amine(io) 
Phenol(8) 


o Nitro Phenol(8) 
in " ” (8) 

P " " (8) „ 

Piperonal(1) 

Nitro Piperonal (1) 
Phenyl Anisylketone! 1) 
" Benzoate!2) 

” Salicylate! 2) 
Phosphoric Acid(15) 
Pyrocatechol!10) 

Pyrogallol(io) 

Quinol!10) 

Resorcinol(10) 
Salicylic Aldehyde^) 
Sulfuric Acid ;p) 
Thymol(8) 

0 Toluic Acid(3) 
in " n (3) 

£ " " (3) 

a " " (3) 

L T rea( 13) (ia) . 

Urethan! 10) (14) 
Vanillin!1) 


(!) Kendall and Gibbons, 1915; (2) Kendall and Booge, 1916; (3) Kendall, 
1914; !4) Timofeiew and Kravtzov, 1915,1917; ( 5 > Plotnikov, 1911; (6) 
Kendall, 1914a;. (7) Tsakalotos and Guye, 1910; (8) Kendall, 1916; (<?> 
Kendall and Carpenter, 1914; (10) Kitran, 1924; (13) Kremann and Zechner, 
io'K* (12) Puschin and Dezelic, 1932.; (13) Buschin and Kdnig, 1928; 

(14) Puschin and Pikovsky, 1932; (15) Redfield and King, 1936,Kendall, 1914. 


acktyuene c 2 n 2 . 

Solubility in Water. 

The results of Winkler, 1906, Schoen, 1923 , Manchot, and Gatterer, 1926, 

■were plotted and the following values read from the smoothed curve. 

* .. -1.... Absorption - 

^9 ftooflldont a. 

20. I .05 4 <>-• 

25 . 0.94 45 

3 o. o .85 5o.. 

35 . 0.77 55 .. 


t“. 

o.. 
5 .. 
10.. 
i 5 . 


Absorption 
coefficient et. 

1 . 73 - 1.77 
1 . 49 - 1.52 
i. 3 1 — i .*33 
1.16-1.17 


Absorption 
coefficient a. 

O.7I 
o .65 
0.61 
0.57 


Absorption Coefficient a = the volume of gas (reduced to 0° and 760 mm. pressure) 
taken up by one volume of the liquid at the given temperature when the partial 
pressure of the gas equals 760 mm. mercury. 

Soi.ubu.itv of Acetylene in Blood and in Blood Sebum. (Seta*, m3.) 

In Blood. 1 “ Blood Serum. 

Abs. coef. a 


I .27I 

I.244-1 **56 


tr 


Al>s. coot. 

t“. 

Abs. coef. a. 

t*. 

Q. 

5. .. 

i. 3 o 5 

37... 

, 0.731-0.739 

10. 

IO, 

,0.. . 

1. 3oa 

38.. 

. O.72O 

io. 5 ... 

i 5 , 

. 0 . .. 

i.i 36 -i.i 4 o 

39.. 

. 0.703 

11. 0 .. 

















Solubility of Acetylene in Aqueous Solutions of Prussian Blue, 

(Galterer, 1926.) 


The Prussian Blue solution (Ferri ferrocyanide) was prepared by mixing 2,0 
normal sodium ferrocyanide and ferric chloride, washing the resulting precipitate, 
redissolving in a small quantity of ferrocyanide solution and evaporating in a. 
vacuum to a concentration of about 8 per cent. For purposes of calculation the 
gram equivalent of Prussian Blue was taken as ‘/^Fe^Fe (CN) 8 \ = 7i-6o3. The 
solubility of the acetylene is given in terms of the Ostwald Solubility Expression /, 
which is the volume of gas dissolved by unit volume of solvent at the temperature 
of the experiment. 

Solubility l of C 2 II 2 at 


of Prussian, Clue Solution. 30°. 25*. 20°. 15*. 10 4 - 

o.o. (= H 2 0 ). 0.962 i.o 3 o 1.126 1.239 1-382 

O. 25 o. 0.9289 1.007 I. 102 1.212 1.358 

0.548. 0.9149 0.9937 1.088 1.199 1-339 

0.750. 0.9010 0.9760 1.071 1*179 1.282 

1.028 . 0.8816 0.9527 i.o 44 1*14^ 1-282 


Solubility of Acetylene in Aqueous Solutions of Ferric Hydroxide. 

(Grattcrcr, 1926.) 

In order to prepare the solvents a solution of pure ferric hydroxide in acetic 
acid was diluted and boiled untill the ratio of acetic acid to ferric hyroxide 
became i: 3 o-i: 6 o. It was then evaporated under reduced pressure, whereby 
a much higher degree of dispersion, as shown by the Tyndall effect, was obtained. 
The gram equivalent of the ferric hydroxide was taken as 1 / 3 Fe ( 0 H) S = 35 . 621 . 




Solubility l of C, H 

2 at 


of Ferric Hydroxide solution. 30°. 

25*. 

20°. 

15". 

10*. 

O 

00 


1 .018 

I . I II 

1.227 

1.364 

0 . 521 ... 


I .016 

I . 1 II 

1.224 

1.364 

s 

CO 

O 


1 .029 

1.126 

1.241 

1.383 

O. 120... 


I .024 

1.126 

1.236 

1.379 

Solubility 

of Acetylene in Aqueous 

Solutions 

of SaIts at 25°. 


(Manchot, Jahrstorfer and Zepter. 1924.) 

Note. — An apparatus designed to eliminate the disadvantages of the.Ostwald 
type was used. The gas volumes were measured in a water-jacketed mercury 
sealed gas buret. An absorption flask, provided with a separate rec pticle 
for the solvent, was connected to the gas buret by glass tubing made sufficiently 
flexible either by a grid or by two short rubber connections. The apparatus 
was filled with the pure gas and this then saturated with the vapor of a small 
portion of the solvent. The reading was taken and the main portion of the solvent 
introduced and the volume of gas that it dissolved measured directly. The rubber 
connections of the apparatus were soaked in paraffine to render them impervious 
to the gas. 

The authors desired to compare the amount of gas dissolved per unit weight 
of water in the salt solutions employed, rather than per unit volume of solution. 
The densities of the salt solutions were, therefore, determined. The original 
tables show the absorption coefficient a (See p. 7 1 ) calculated not only to unit 












volume of solution but also to unit weight of solution. Further calculations per 
mitted deductions in regard to the H a 0 of hydration of the salts studied. 


Salt. 

di 5 of 

salt. sol. 

Gms. 

anhy. salt, 
per 

100 cc. sol. 

Abs. 
coef. a 
per 

100 cc. 
sol. 

Sait. 

das Of 

salt. sol. 

Gras. 

anhy. salt, 
per 

100 cc. sol. 

Abs: 
coef. a 
per 

100 cc. 
sol. 

None (=H, 0 ) 

0.9971 

0.00 

94.1 

NaNOj... 

i.o 556 

9.181 

78.5 

NH4GI. 

i.0141 

5 . 8 l 8 

82.7 

» ... 

1.1106 

18.362 

66.7 

)) .... 

1.0294 

ii. 63 i 

74.7 

» ... 

1.2189 

36.724 

49-0 

» .... 

i. 0600 

23.258 

64.3 

Ga(N 0 3 ) 2 . 

1. i 5 o 3 

22.398 

64.8 

KCl. 

1.0807 

13.757 

65.3 


1.2927 

44.796 

44 .i 

» ...... 

i.i 588 

27 . 5 i 3 

48.i 

Zn(NOs),. 

1.1210 

15.700 

74-5 

NaCl. 

1.0420 

6.548 

70.6 

» 

1.2406 

3 i. 4 oi 

59-7 

» .... 

1 .o 85 o 

1 3 .212 

54.1 

A 1 (N 0 ,)». 

1.0822 

u.846 

7 5.5 

>> . 

1.1660 

26.424 

32.0 

» 

1,1502 

21.771 

6a. 9 

Ca Cl<2..... 

1.0806 

10.393 

60.6 

(NHi)jSO 

1.0911 

18.i 58 

52.4 

» .... 

1.1675 

22 .665 

39.1 

» 

i. i 5 oi 

3 o .464 

36.3 

BaCia- • • • • 

1.io 85 

i 3 .i 35 

67.5 

k 3 so 4 ,.. 

1.0753 

io. 35 i 

64.9 

» .... 

.1.2266 

27.328 

49-1 

Na 2 S 0 4 .. 

i.o 538 

6.640 

67.0 

MgCl s . 

1.0802 

io. 5 ii 

58.4 

»> 

I ,1111 

i 3 . 73 o 

47.6 

» . 

1.i5oi 

20.265 

^ 9-7 

MgS 0 4 . • 

1-0999 

10.792 

54.8 

FeCI 3 . 

, i.io 3 o 

13.433 

63 .o 

» 

1.1944 

2 i ,584 

3 i. 1 

» . 

1.1638 

21.558 

5 i .6 

Zn SO4,.. 

1.1359 

14.77* 

54.9 

AICI3. 

, 1.0672 

8 . 3 i 46 

62.3 

» ... 

1.2666 

29.542 

31.9 

» ..... 

1.ii 5 o 

14.349 

47.1 

Mn SO4.. 

1.1283 

14.747 

54.8 

NH<,Br- 

1.o 54 o 

io .465 

84-4 

» 

1.2507 

29.544 

3 i .4 

» .... 

1 .nbo 

20.931 

78.8 

Ni S 0 4 ,.. 

1.1096 

11.42. 

59*9 

» .... 

1.221 5 

41.862 

68.6 

» 

1. 2 i 56 

22.84 

38 .o 

KBr. 

, 1.0866 

12.973 

77-9 

C0SO4... 

i.n 3 g 

12.356 

58.8 

». 

, 1.1750 

25.947 

65,5 


I . 223,8 

2^.712 

37.1 

» *. 

1.3459 

51.893 

47.8 

Fe SO4.. • 

I.1017 

10.938 

61.6 

NaBr. 

, 1.0829 

11.527 

72.7 

» . w . 

I.2011 

21.845 

4 i.i 

>> . 

. 1.1668 

23 .o 54 

57*9 

A 1 ,(.S 0 *.), 

I.i 558 

17.688 

4 i .6 

» . 

. 1,3307 

46.108 

36 .1 

» 

. i. 238 i 

27.87 5 

25,4 

KNO s . 

. i.0618 

10.8794 

82.4 

Fei(SOi) 

. 3.2240 

26.890 

45.8 

» . 

. 1.1232 

21.7589 

73.7 


. 1.4319 

52.781 

22.7 

Mg.(NOa)*. 

. 1.0916 

14.092 

74.3 

Cr*(SO%)i 

. 1.1657 

22,356 

56.7 

» 

. 1.1821 

28.184 

59.8 

» 

. 1.3280 

44 - 7 ** 

32.4 


Freezing-point data for mixtures of C g H g ♦ (CH 3 ) g 0 are given by 
Baume, 1924. 
































Solubility of Acetylene in Water, Aqueous Solutions of Alkalies and 

Sulfuric Acid at 15 0 . 

(Billitzer, 1902.) 


Aq. Solution 


l u of Acetylene in Aq. Solutions of Normality: 



of: 

0.01 0.025 

0.05 0.10 

0.15 0.25 

0.50 

1.00 

2*00 

3-oo 

Ba(OH) 2 

1.218 

. . . I.230 

I.240 

. . . 

. . . 



Ca(OH) 2 

1.230 ... 

... ... 

. . . 

. . . 

• » * 


NH4OH 

1.216 

I.2l8 

1.220 

1.225 

I.230 

i* 2 3 S 

I.24O 

NaOH 

1.210 

1.200 I.l8o 

1.128 

1.040 

O.885 

0.600 

O.370 

KOH 

1.212 

... I.l8S 

1.130 

I.056 

0.912 

0.660 

O.460 

Na 2 SO« 

... ... 

. . . 1.170 

1.068 

O.94O 

O.720 

0.340 


Jti 2 b 04 . 1.190 

Solubility in Water, / u - 1.251. 

... ... 

1.120 

I.O4O 

0.900 

O.780 


The abWe results were determined by the method of Ostwald (Handbuch 
phyeiko-chemischen Messungen 207 ff.). A thermostat was used and great 
care taken to reduce experimental errors and purify the acetylene. The results 
are in terms of the Ostwald Solubility Expression , for which see page 37 * 

Solubility of Acetylene in Aqueous Acetone Solutions. 

(Krenann and HOnel, 1913; See also Mailer and Kumpfmlller, 1023.) 


Vol. Per Cent H 2 0 
in Solvent 
(HiD + Acetone). 

Gms. CjHj dissolved per Liter Sat. Solution at: 

o°- 

18 ° 

25 ° ' 

O 

37 

21 

152 

5 

31 

l8.2 

13-5 

10 

26 

I 5 *° 

10.5 

20 

I S 

9-5 

8.0 

35 

8*4 

5-5 

4-45 

5° 

5-7 

1.23 

2.22 

75 

• • r 

... 

1.23 

100 

. . . 

... 

0.98 


The freezing-point curve for mixture* of acetylene and methyl ether are 
given by Baume and German (1911, 1914). 


South 1 lity of Acetylene in Water, Blood and Blood Fluids at 37 .5°* 

(Grollman, 1929 .) 


Solvent 


Water 

Whole Dog Blood 
" Human " 

" Babbit " 

»* Blood (polycythemia patient) 

»» »« (myeloid lencemia patient) 

Dog plasma 
" Corpuscles 
Aq. Lipoidal suspension(1) 

(i) Containing per 100 cc of H 2 0 , 0.3 
extracting blood corpuscles with ethyl 


Solubility In terms or the Bunsen Coef. 3 


per cc solution 

cc per gm 

0.747 

0.752 

0.759 

0.943 

0 

•vT 

O 

O.916 

0.703 

0.8 12 

0.7 to 

— 

0.735 

0.88l 

0.690 

0.751 

0.778 

O.986 

0.748 



gm. of Blood Lipoid prepared by 
ether and petroleum ether. 








Solubility of Acetylene in Several Organic Solvents at -i 0 4 . 

(Janas, 1913.) 


Solvent 


Abe. Coef. a 


8 olvent 


Aba. Coef. a 


Acetal 28.8 

Acetaldehyde- 60.2 

Ethyl Acetate 44.5 

" Formate 42,2 


Iso Amyl Acetate 29*3 

n " Formate 
Methyl Acetate 52.3 

Methylal (b. pt. 45.5°) 54.3 


Abs. coef a = the volume of gas (reduced to o° and 760 mm pressure) 
taken up by one volume of liquid at the given temperature and when the 
partial pressure of the gas equals 760 mm Hg. 


Solubility of Acetylene ih Several Organic Solvents. 


Solvent 


0«s. C g H g par 100 
gsa. 8 olvent at tqo 


Authority 


Benzene 

+ 4 

0.749 

Garelli 

Nitrobenzene 

3 

O .573 

N 

Dimethyl aniline 

2 . 1 

0.746 

n 

Cyclohexanol 

2.6 

O.963 

Cauquil 


Solubility of Acetylene in Several Solvents at 
Pressures up to Atmospheric. 

(Klrllew and Romantchouk, 193a.) 


1925 . 

M 

n 

1927. 


8 olvent 

0 cc C 2 H 2 (reduced to 0° and 760^m) per 

1 vol. of solvent at: 

r 100 

800 300 

400 600 600 

700 

760m Hg ' 

Kerosene 

-20 0.35 

0.7 1.1 

l.S 1-9 2.35 2.9 

3.3 

h 

0 0.2 

0.5 0.8 

1.05 1.3 1.6 

1.9 

2.05 

tt 

+20 0.15 

0.45 0.7 

0.9 1.15 1.35 1.6 

1.7 

Heavy Oil 

0 0.6 

1.0 1.6 

2.1 2.6 3.1 

3.7 

4.0 

Di chlor ethane 

0 1.3 

2.6 3.9 

5.2 6.4 7.7 

9.0 

9.8 

Ethyl alcohol 

0 1.1 

2.2 3.3 

4.4 5.5 6.7 

7.8 

8.5 

Solubility of Acetylene 

in Several Solvents. 




(Horlutl, 1981.) 



t° 

8 olublllty of CgH2 In terras of the Ostwald Expression l In: 
_/s___ 


' cci 4 


OHgCOOCHj 

C 6«6 


0 

3-967 

38.60 

38.O4 

— 

5.186 

5 

3-717 

34*40 

33.90 

— 

4.772 

10 

3.482 

30.68 

30.13 

6.184 

4.399 

15 

3-278 

27.33 

26.80 

5.66l 

4.082 

20 

3-102 

24*47 

23.82 

5*202 

3.800 

25 

2.932 

22.00 

21.25 

4.816 

3.540 

30 

2.778 

19.80 

18.97 

4.449 

3.316 

40 

2.499 

16.19 

15.03 

3.849 

2.930 

50 

— 

— - 

— 

— 

2.628 

60 

— 

— 

— 

— 

2.386 

70 

— 

— 

— 

— 

2. 180 


The Ostwald Solubility Expression Z is the ratio of the volume (v) 
of the gas absorbed at any pressure and temperature to the volume (V) 
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TETRA BROMO ETHANE s CHBr 2 .CHBr 2 . 

1000 cc H 2 0 dissolve 0.651 gnu s CHBr 2 .CHBr 2 at 30° as determined by 
interferometer measurement. (Gross, Saylor find Garman, 1933.) 

Freezing-points of the system s CHBr 2 .CHBr 2 4 - CH 2 C 1 .CH 2 C 1 (1.2 dichlor 
ethane) are given by Timmermans and Mme Vesselovsky, 1931. 

DI CHLORO ETHYLENE sym. and unsym., CHC 1 :CHC 1 , CH 2 CC 1 2 . 

Freezing-point data are given by Timmermans, 1927, for each of the fol- 


lowing 

systems: 



sym. Dichlor ethylene: 

Unsym. Dichlor ethylene 


+ unsym. Dichlor ethylene 

+ Ethylene bromide 


+ Ethylene bromide 

+ Ethylene chloride • 


+ Ethylene chloride 

+ 1.2 dibromo ethane 


+1.2 dibromo ethane 

+ 1.2 dichloro ethane 


+1.2 dichloro ethane 
+ i.i.2.2Tetra chloro ethane 

+ 1.1.2*2tetra chloro ethane 

TETRA 

CHLORO ETHANE s CHClg.CHClg 



100 gms. H 2 0 dissolve 0.288 gm. CHClg.CHClg at 25° and 0.336 gm. 
at 55-6°. (Van Arkel and Vies, 1936.) 


Freezing-points are given for mixtures of s tetra chloro ethane and 
each of the following compounds: 


1.2 di bromo ethane 

(1) 

penta chloro ethane 

(1) 

1.2 di chloro ethane 

(1) 

1.2 di cyan ethane 

(1) 

cis. di chloro ethylene 

(2) 

succinic acid 

(1) 

trans " " '• 

(2) 

p di chloro benzene 

( 3 ) 

tetra chloro ethylene 

(1) 

naphthalene 

(4) 

1.1.2 tri chloro ethane 

(1) 




(1) Timmermans and Mme. Vesselovsky, 1931; (2) Timmermans, 1927; 

(3) Timmermans, 1934; (4) Cohen, de Meester and Moesfeld, 1925, 1930. 


ACETYLENE TETRA BROMIDE CHBr 2 .CHBr 2 . 


Freezing-point data are given by Timmermans and Mme. Vesselovsky, 
1931, for: 


CHBr 2 .CHBr 2 

n 

n 


C 2 H 4 Br 

C 2 H 2 C 1 

C 2 H 4 C 1 


2 

4 

2 
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ACETTLIDENE TETRA CHLORIDE CH,C 1 CC 1 ,. 

SOLUBILITY OF ACBTYLIDENB TRTRA CHLORIDE IN WATBR. 
(Van Arfcel and Vies, 1936.) 


fO 

Gras. CHgCl CC1 3 

Ga. Mol. CHgCl CC1, 

per 100 gms. H g 0 

per 100 gms. H g 0 ' 

0 

0.120 

0.00072 

20 

0.109 

0.00065 

35 

0.115 

O.OO069 

50 

0.125 

0.00074 

IODO ETHYLENE 

CHI:CHI. 



Freezing-point data for mixtures of Diiodo Ethylene and Dioxan 
are given by Rheinboldt and Luyken, 1932. 


ACETYLENE DI IODIDE cis and trans C 2 H 2 I 2 . 

Results for the freezing-points of these two isomers are given by 
Chayanne and Vox, 1914, 

KETENE CH 2 C 0 . 

Freezing-point data for mixtures of ketene and carbazol are given 
by Pascal, 1914. 

TRI BROMO ACETAMIDE CBr 3 C 0 NH 2 . 

Freezing-point data for mixtures of Tri bromo Acetamide and Tri 
chloro Acetamide are given by Kiister, 1891. 


DICHLORO ACETIC ACID CHC 1 2 C 00 H. 

Results for the reciprocal solubility of dichloro acetic acid and 
water, determined by the freezing-point method are given by Pickering, 

1895- -v 


Equilibrium in the System DiChloro Acitic Acid, 
Benzene and Watsr at 15 

(Bell, 1030.) 


1. or sat. 

Ota. Mols. per 

1000 gms. sat. sol. 

d. of sat. 

Ota. Mols. per 

1000 gms. sat. 

solution 

' CHClgtJoOH 


solution 

/ CHClgCOOH ' 

h 2 ° 

0.880 

0.0350 

O.O4O8 

0.89s 

0.179 

O.13O 

o.88o 

0.0710 

0.0550 

0.390 

0.195 

O.138 

0.883 

0.123 

0.101 






c 2 h 2 o 2 
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Distribution of Di Chloracetic Acid at 25 ° Between : 

Water and Ether. 


Millimol s. CUCljj COO H per liter of ^ 

H ,0 layer (C t ). CII Cl 3 Inver (C,j. Ci* 

1.25 1.025 0.82 

2.325 2.675 1.i5 

4*o5 6.95 1.72 

6.5 14.8 2.28 

9-5 25.9 2.72 


(Smith, 1921-1922.) 


Acetone and Glycerol. 

Millimols. CHCl a COOII per liter of 

A 

Acetone layer (A). 

Glycerol layer <Gj. 

G* 

o.83o 

0.43 

1.93 

2.20 

0.6l 

3.8l 

4.625 

0.925 

5.02 

9.725 

1.375 

7.O7 

17.8 

1-9° 

19.38 

37-9 

2.40 

i5.8 


Distribution of Dicblloro Acetic Acid at 25° Between: 
(Kolossowsky, 1934; Kolossowsky and Kulikow, 1934, 1935.) 


Water t and Carbon Tetrachloride 


Water and Chloroform 


On. Equiv. CHCUCOOH per liter of: C 

- S7 .- . -far—.- V -A- - 


HgO layer (C 1 ) 

-^i 4 layer (Cg) 


0.216 

O.OO0853 

253 

O.462 

0.00281 

I64 

O.846 

0.00778 

109 

I.481 

0.0178 

83.2 

2.203 

O.O289 

76.2 

4.926 

O.0628 

78.4 

6.0§1 

0.09s 

64.O 

6-953 

O.I47 

47.3 

7.881 

O.452 

17.4 

5.798 

2.870 

2.0 

Water and 

Ethyl Bromide 


to. Equiv. CHCl^COOH per liter of: 

Ca 

HgO layer (C^ 

CgHgBr layer (Cg)' 

t 

O.O548 

0.0095 

5.77 

0.0726 

0.0156 

4.92 

0.344 

0.093 

3.70 

O.569 

0.164 

3.41 

0.866 

0.264 

3.28 

1.520 

0.480 

3.7 

2.002 

0.628 

3.19 

3.238 

0.910 

3.56 

4.68l 

1*343 

3.49 


Water and Nitro Benzene 

to. Equiv. CHClpCOOH per liter of: C 4 

' V ’w ( c i) 'w *£ 


0#01 5 0.003 5.00 
°*° 5 l 0.015 3*40 
°*°oo 0.033 2.66 
0.1953 0.086 2.27 
0.3150 0.1688 1.87 
0.6363 0.4725 1.35 
1.0256 0.9601 1,07 

1.0^8 1 a at 


to. Equiv. CHC 1 9 C 00 H per liter of: 


HgO layer (C^T 

CHC 1 3 layer 


0.054 

0.006 

90.0 

0.095 

0.0025 

38.0 

0.113 

0•OO44 

25.7 

0.160 

0.0070 

22.9 

O.360 

0.020 

l8.0 

O.470 

0.028 

16.8 

0.670 

O.O46 

14*6 

1.250 

0.106 

11.8 

3.S8 

0.29 

12.3 

5.86 

0.74 

7.9 

Water and Toluene 


to. Equlvl CHCl^COOH per liter of: 

c i 

HgO layer (C^ 

C e H 6 CH 3 layer < C 2>' 


0.0277 

O.OOO38 

72.9 

0.0638 

0.0014 

45.6 

0.1121 

0.0033 

33.96 

0.2180 

0.0068 

26.06 

O.5O4O 

0.0295 

17.08 

1.8270 

O.I449 

12.61 

3.1802 

0.2331 

13*64 

4.6872 

0.3314 

14.14 

6.1866 

O.5689 

10.87 

6.3630 

1.0080 

6.31 

Water and 0 Nitro Toluene 

to. Equiv. CHClgCOOH per liter of: 

it 

HgO layer (C^ 

W¥ 0 2 l8jer < C 2>' 


0.228 

0.0043 

s.30 

0.0494 

0.0106 

4.66 

O.O976 

0.0268 

3.68 

0.1872 

0.0639 

2.93 

0.3558 

0.1577 

2.24 

O.5827 

0.3026 

1.93 

1.039 

0.721 

1.44 
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Distribution of Dichloro Acetic Acid Between Water and Olive Oil. 

(BodansUy and Haigs, 1932.) 


t° 

Gta. Hols. 

CHCigCGOH per liter of: 



/H 2 0 layer (CJ 

Olive oil layer (Cy 


25 

0.044.0 

0.0070 

6.3O 

It 

O.0822 

0.0216 

3.80 

37.5 

0 . 039 S 

0.0070 

5.64 

M 

0 . 075 S 

0.0l80 

4.19 

Distribution op Dichloro Acetic Acid at 25° Between 

Aqueous Magnesium Sulfate Solutions and a Dibuttl Ether. 


(Randall and Fa Hey, 1927.) 


V 

d. pf 'a£. 

Ionic cone, of 

Molality of CHClgCOOH Mol. 

Fraction of CHClgCOOH In 

Mg80 4 solution 

added MgS0 4 

in Aq. layer 

Udlbutyl ether layer 

1.009 

0.242 

0.1925 

O.O4606 

1.017 

0.4.92 

0.1952 

0.04795 

1.029 

O.970 

O.1663 

O.O3423 

1.054 

1.880 

0.1871 

O.O3883 


Freezing-point data are given for mixtures of DiChloro Acetic Acid 
and each of the following compounds: 


Azobenzene (1) 

Benzoic acid (2) 

Chloro acetic acid (2) 

Tri chloro acetic acid (2) 
Cinnamic acid (2) 

Crotonic acid (2) 


Dimethyl Pyrone (2) 
o, m and g Toluic Acids (2) 
a Toluic acid (Phenyl acetic acid) (2) 
Urea (3) 

Urethan (3) 


(1) Kremann and Zechner, 1925; (2) Kendall, 1914.; (3) Puschin and 
Ribovsky, 1932-) 

OXALIC ACID H2C2O4.2H2O. 

Solubility in Water. 


(Koppel and C&hn, 1908; for older data see Alluard, Miczynski, 1886; Lamouroux, 1899.) 


t°. 

Gms. H1QO4 per 
100 Gms. Sat. Sol. 

Solid Phase. 

t°. 

Gms. H a C|04 per | 
100 Gms. .Sat. Sol. 

Solid Phase. 

— 0.064 

0.1805 

Ice 

20 

8.69 

HtCA.aH# 

— O.152 

0.452 


30 

12.46 

it 

- o-533 

1.820 

“ 

40 

17.71 

44 

— 0.936 

3-201 

« 

5o 

23-93 

44 

- 1.50 

5 836 

a 

60 

30.71 

14 

- 0.95 

3-3°2 

%Q 04 . 2 H)O 

70 

37-92 

44 

0 

3-4 i 6 

4 4 

80 

45-80 

44 

+10 

S-73I 

tt 

90.2 

54-67 

44 


H2C2O4.2H2O melts in its H 2 0 of crystallization at 98°. 


The following more recent determinations are by FlOttmann, 1928. 


r o 

d. Of 

Gas. HgCg0 4 per 

8 ol Id 

t 

sat. sol. 

100 gas. sat. aol. 

Phase 

15 

1.0318 

6.71 

wy* H «° 

20 

1.0318 

8.34 

25 

1.0437 

9.81 

n 
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too cc. sat. sol, of Oxalic add in water contain 10.4 gms. H 2 C 2 0 4 at 23 <> . 5 . ) (Schilow and 
>, » ether » 1.37 » » ) Le P in * ld22 *) 

Solubility of Oxalic Acid in Aqueous Solutions of Hydxochloxic Acid. 

(Chapin and Bell, 1931.) 


d. of 

Results at o° 

Qms. per 100 gras. 

sat. solution 

Results at 50° 

Qms. per 100 gras. 

sat. solution 

Results at 80 0 

Qms. per 100 0 »s. 
sat. solution 

sat. sol. 

' HC1 

H 2 C 2°4 ' 

/ HC1 

“w? 

' HCl 

wv 

1.0178 

0.0 

3*43 

0.0 

24*00 

6.0 

47.63 

— 

0.23 

3.13 

1.03 

21.45 

1.60 

44.84 

—- 

0.55 

2.86 

5.17 

17.17 

4.77 

40.77 

1.0190 

1.25 

2.45 

9.13 

14.06 

6.33 

39-37 

1.0278 

3-67 

1.87 

12.17 

12.38 

7.86 

38.44 

1.0356 

5.15 

1.65 

14.63 

11.47 

9-27 

37-70 

1 .05l8 

8.51 

1-34 

17.10 

11.02 

9.87 

37.8o 

1.0690 

12.01 

1*13 

20.16 

11.08 

11.18 

37.91 

1.1083 

19.67 

0.97 

22.61 

11.76 

12.51 

39-34 

1.1428 

25.72 

1.05 

24.91 

13.20 

13.66 

41.22 

1.1796 

31.57 

1.73 

26.38 

15.07 

14.67 

43-74 


The solid phase was C g H 2 0 4 .2Hg0 in all cases. 

Determinations of the solubility of oxalic acid at room temperature 
(18-22°) in aqueous hydrochloric acid up to 16.40% concentration are 
given by Trapp, 1935. The author gives no references to previous 
determinations. 

Solubility of Oxalic Acid at 25° in Aqueous Solutions or 4 

(Hera and Neukirchj 1923.) 


Hydrochloric Acid. Nitric Acid 

Mols. per liter Mols. per lltei* Mols. per liter Mols. per liter 


HCl. 

H s C, 0 4. 

HO 

n s c s o«. 

hnoT^ 


~ mo^ 

TvtsOr 

O.708 

0.884 

5.098 

0.424 

0.00 

1.181 

9.054 

0.495 

0-996 

0.795 

5.370 

0.414 

I . o 3*2 

0.894 

9.83 o 

0.502 

1.562 

O.699 

6.662 

0.419 

2.962 

0.703 

11.798 

0.528 

2.247 

o.6o5 

6.820 

0.423 

4.676 

o.6o5 

ii.778 

0.537 

3.191 

0.617 

7.356 

0.434 

5.914 

0.554 

14.064 

0.708 

3.38o 

0*499 

8,228 

0.479 

7.380 

o,53o 

4.476 

0.441 

9*170 

0.568 






Solubility of Oxalic Acid in Aqueous HC1 and in Aqueous HNOa at 30°. 

(Masson, 1912.) 

In Aq. Hydrochloric Acid. In Aq. Nitric Acid. 


G. Mols. 

Sat. 

Sol. 

G. Mols. 

Gms. 

G. Mols. 

d»a Sat. 
Sol. 

G. Mols. 

Gms. 

HCl 

(COOH) 2 

(COOH) 2 

HNOj 

(COOH), 

(COOH) 2 

per liter 
Sat. Sol. 

per liter 
Sat. Sol. 

per liter 
Sat. Sol. 

per liter 
Sat. Sol. 

per liter 
Sat. Sol. 

per liter 
Sat. Sol. 

O 

i. 0594 

I.479 

133 .1 

O.478 

1.0648 

1.268 

114. I 

0503 

1.0561 

I.190 

107.1 

I.606 

I.0932 

I.039 

93-48 

O.970 

10577 

I.032 

92.85 

4.224 

I.1666 

O.790 

71.09 

1-939 

1.0654 

0.821 

73-88 

9 - 590 

1.3074 

O.639 

57 - 5 ° 

2.959 

1-0757 

0.675 

60.74 

13.62 

1-3938 

O.847 

76. 23 

4.528 

1-0957 

0.555 

49-95 

14.12 

I.4060 

O.966 

86.94 

6.026 

1.1165 

0.525 

47-25 

15-59 

I. 43 I 9 

1.114 

100. 2 * 

7.907 

1.1494 

0.607 

54 63 

16.92 

1-4443 

O.84O 

75-6 * 

9.680 

1.1843 

O.871 

78.38 

20.84 

I.4819 

0.524 

47 - 15 * 





21.63 

1.4917 

0-553 

49-76* 


* The solid phase was CgHgOg.nl^Oin all cases except these solutions 
in which it was the anhydrous acid, C s H p 0 .. 


Solubility op Oxalic Acid in Aqueous Solutions op Piosphokic Acid. 
Results at i8-22 rf (Trapp, 1935.) Results at 25 0 (NaltonandKepfer, 1950 .) 


Qms. per 100 gms. 
sat. solution 

Gras, per 100 gas. 

8at. solution 

Ga. Equiv. ^per liter 

' H_PO, 

CXO. 

'V°4 



£> 4 


0.0 

11.20 

15.10 

6.05 

0.0 

2.412 

3.06 

12.06 

18.48 

5.65 

3-14 

2.020 

3.91 

10.77 

21.58 

5.24 

8.8s 

1.383 

6.48 

9.40 

24.80 

3.72 

13.36 

1.025 

9.00 

9.86 

26.01 

4.75 

19. Si 

O.699 

10.39 

8.86 

28.92 

3.49 

34.98 

0.571 

11.81 

8.10 

28.93 

3.17 

30.55 

0.575 

12.03 

6.97 

29.35 

2.95 

35.44 

0.768 

14.51 

7.04 



38.6a 

1.121 





40.15 

1.504 


Solubility op Oxalic Acid in Aqueous Solutions op Phosphorus Acid at 25 0 . 

(Redfield and King, 1950 .) 


normality of Aq. 

Normality of 

Normality of Aq. 

Normality of 

HjjPOg solutions 

dissolved (COOH)g 

HgPOg solutions 

dissolved (C 00 H) 2 

0.0 

2.407 

23.39 

1.00 

8.48 

1.71 

30.77 

0.77 

12.78 

1.51 

36.66 

0.71 

15-11 

1.38 

42.02 

0.8l 

18.38 

1.21 

44*73 

O.84 

20.21 

1.13 




Solubility of Oxalic Acid at 25 ° in Aqueous Solutions of Sulfuric Acid. 

( Average results o*f Knox and Richards, 1919, and Hens and Nenkirch, 1923. ) 


EquIV. Normalities 


H,SO v 
0.0 
1.0 
2.0 
3.0 
4.0 
5.o 


5Tc s o*. 
2.38 
1.90 
i.54 
i. Si 
i.ii 
o -97 


Equiv. Normalities 
If s 'S0 4 . u*e t o*. 
6.o 
7.0 
8.0 
9-0 
10.0 

II .0 


Equiv. Norma lities. 
H s SOv HjCjOv 


Cone, of ^ of Sat. Gms. per reo Gms. Sat _So1. 


Aq. H 2 SO 4 
Normality. 
O 
I 

2.39 

4 * 3 6 


Sol. 

1.047 
I.064 
1.140 
I.146 


SO,. 

o 

2.98 

7-30 

12.57 


(COOH),. 

IO.23 

8.03 

6.02 

4.26 


o.85 


12.0 0. 

.69 

0.76 


i3.o 0, 

,76 

0.70 


14.0 0, 

.87 

0.66 


i5.o 1. 

00 

o.65 


16.0 1. 

,3o 

0.66 


17.0 1. 

.80 

Solutions of H 2 SO 4 at 25 0 . 

(Wirth, ’08.) 

Cone, of 

dn of Sat. 

Gms. per 100 ( 

Sms. Sat. Sol. 

Aq. H s S0 4 

Normality. 

Sol. 

so„. 

(COOH)./ 

4-85 

I*157 

14 

3-92 

5-67 

1.177 

16.44 

3-51 

6.4s 

1.220 

17.84 

3.12 

8.9 

1.280 

25.92 

2*37 


Additional determinations of the solubility of oxalic acid at 18 22 
in aqueous solutions of sulfuric acid up to 47 wt. % H 2 S0 4 , are given 
by Trapp, 1935 . 
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Solubility of Oxalic Aci© at 25° in Aqueous Solutions of : 
( Knox and Richards, 1919 .) 


Acetic Acid. 

Equlv. Normalities. 


ClhCOOH. 

HjCjO*. 

0.135 

2.356 

0.321 

2.36i 

0.923 

2.3 9 5 

1.36i 

2.402 

1.844 

3.4or 

3:563 

2.351 

5.721 

2.168 

8.oo5 

i.83g 

9-864 

1.546 

12.55 

1.100 

i4*o3 

o'. 896 

14.21 

0.875 

i4.83 

0.802 


Formic Acid 

Eqatv. Norinallties. 


HCOOH. 

hsC s o« 

O.O97 

2.382 

O.437 

2.385 

O.967 

2.411 

I.287 

2.414 

1.825 

2.441 

2.678 

2 . 43 o 

5.36o 

2.326 

8, i 3 

2. i 3 i 

11.00 

1.868 

12.17 

1.758 

16.63 

1.496 

19.25 

1.568 

21.11 

2.339 


Lactic Acid. 

Equlv . Norma lities. 

ch 3 chohcooh. h 4 c,o*. 

0.0 2.409 

1.337 2.228 

2.718 2.054 

4 -o 5 i 1.856 

5.357 1.633 

6.477 1.4*2 

7.647 1- 

8.709 0.938 

9.52 o :832 


Solubility of Oxalic Acid in Aqueous Salt Solutions at 25 0 . 

(Hera and Hlebenthal, 1928 ; 1929 .) 


Results for aqueous solutions of: 


Potassium Chloride 


Oms. per liter 

.. .... ✓v. - — . 


' KCl 

WA 0 

0.0 

155 

30 

158 

53 

137 

7 2 

122 

114 

72 

175 

75 

315 

68 * 


* Solid Phase C 2 H 8 0 4 . 


Ammonium Chloride 


(has. pej[ liter 


NH 4 C 1 

C 8 H 8 ° 4 - 2 H 2 0 

25 

158 

65 

179 

78 

151 

128 

131 

188 

94 

213 

87 

304 

88 * 


Sodium Chloride 


Gms. 

per liter 

' NaCl 


25.7 

156 

62.6 

164 

108.7 

179 

140.3 

195 

201.7 

213 

239.7 

186 

304 

174 * 


aHgO + KCl, + NH 4 C1 or + NaCl. 


Solubility of Oxalic Acid in Aqueous Solutions of Dioxane at 25 0 . 

(Hera rod Lorentz, 1929 .) 


cc C 4 HgO g (1 or p?) 
per 100 cc Aq. solvent 


Ob. Equlv. 
(COOH)g per liter 


cc C 4 Hg0g (1 or £?) 
per 100 cc Aq* solvent 


Gnu Equlv. 
(COOH)g per liter 


10 

30 

SO 

75 


1.30 

80 

2.26 

1.66 

90 

2.29 

1.97 

100 

1.33 

2.19 
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C 2 H 2°4 


Solubility of Oxalic Acid in Several Alcohols. 

(Timofeiew, 1894.) 


Alcohol.. 


Gms. (COOH) 2 
per 100 Gms. 

Alcohol. 

t°. 

Gms. (COOH), 
per 100 Gms. 

Methyl Alcohol 

- 1.5 

Sat. Sol. 
34.2 

Propyl Alcohol 

~ i .5 

Sat. Sol. 
12.2 

u u 

+ 20. 2 

39-8 

u a 

+18.5 

16.7 

Ethyl Alcohol 

- 1.5 

22.4 

a • u 

20.2 

17.5 

u u 

+18.s 

26.2 

Isobutyl Alcohol 

20.2 

IO.9 

tt u 

20.2 

26.9 





Solubility of Oxalic Acid in Absolute and in Aqueous Ether at 25 0 . 

(Bodtker, 1897; Bourgoin.) 

* 

100 gms. absolute ether dissolve 147 gms. (COOH) 2 .2H a O. 

100 gms. absolute ether dissolve 23.59 g ms - (COOH) 2 . 


In Aqueous Ether Solutions. 

Gms. Solid Acid Added per 100 cc. Ether Solution. Gms. per 100 cc. Ether Solution. 


(C 00 H) 2 . 2 H* 0 . 

(COOH) 2 . 

h 2 o. 

(COOH),. 

to 5 

0 

1.250 

0.742 

(2)5 

0 

0.788 

0.720 

5 

0 

0.418 

1.044 

S 

2.44 

0.360 

3-338 

s 

4.82 

0.484 

6.038 

'5 

7-14 

0.553 

8-533 

5 

9.42 

0.632 

10.996 

5 

11-63 

0.676 

13-316 

5 

13-79 

0.760 

15.684 

5 

18.18 

0.816 

17.818 

5 

22.73 

0.816 

17.818 

(1) Ether saturated with water. 

(2) Ether containing 0.694 per cent water. 

IOO gms. glycerol dissolve 15 gms. oxalic acid at 15.5 0 . (Ossendowski, 1907.) 

100 gms. 95% formic acid dissolve 9.74 gms. anhydrous oxalic acid at i 6 . 8 \ 

(Aschan, 1913.) 

Distribution of Oxalic 

Acid Between Water and Ether : 

At 19 ° (Schilow and Lepin, 1922.) 

At 215 ° (Smith, 1921, 1922 .). 

Gms. H,Cj 0 4 per 100 cc. 

Millimols. H* C, 0 * per liter. 

H a 0 layer. 

(C,H 8 ),0 layer. 

n,0 layer (C 4 ). 

(C t H s ) s O layer C*. Cj 

o.5g4 

0.0322 

5.9375 

0.525 0.o 885 

I.298 

0.0792 

l4.I0 

i. 3 i 0.0930 

2.600 

a. i 83 o 

22.625 

2.0375 0.0902 

4.970 

0.4140 

39.35 

3.80 0.0965 

10. 5 o 

1.06* 

84-25 

9.60 o.n 3 


* Solid Phase present. 


Distribution of Oxalic Acid between Water and Amyl Alcohol at 20°, 

(Herz and Fischer, 1904.) 

Millimols i (COOH) 2 per 10 cc. Gms. (C 00 H) ; per 100 cc. 


Aq. Layer. 
O.6806 
2.364 
6.699 
IO.029 


Alcoholic Layer. 

0.1451 
0.7233 
2.550 
4.300 


Aq. Layer. 

0.306 

I.064 

3 - OI 5 

4 - 5*1 


Alcoholic Layer. 

O.0653 
O.326 
I.148 
1-934 


Data for the distribution of oxalic acid between mixtures of amyl alcohol + 
ether and water at 25 0 are given by Herz and Kurzer ( 1910 ). 
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Distribution of Oxalic Acid between Water and Ether. 

(Pinnow, 191s.) 


Results at 15 0 . Results at 27 0 . 

Gm. Mols. (COOH)i per Liter. Dist. Coef. of: Gm. Mols. (COOH ) 2 per Liter. Dist. Coef. of:* 


Water 

Ether 

Total 

Undissoc. 

Water 

Ether 

Total 

Undissoc. 

Layer. 

Layer. 

AcuL 

Acid. 

Layer. 

Layer. 

Acid. 

Acid. 

0.343s 

O.02945 

11. 6 

8.49 

0.760 

0.0637 

11.9 

8.18 

O.1885 

0.01395 

135 

8.81 

0.561 

0*0433 

13 

8.37 

0.124 

O.O0845 

14.8 

8.69 

o *3575 

0.0250 

14*3 

8.26 

0.0892 

O.OO553 

16.1 

8.72 

0.2550 

0.0165 

15-5 

8.12 

O.0470 

O.OO248 

19 

8.19 

0.1754 

0.01025 

17.1 

7-94 

O.0435 

0.0022 

19.8 

8.26 





Data for the effect of H2SO4 upon the above distribution are 

also given. 

Data similar to the above for 

a greater range of cone, at 25 are 

given by 


Chandler ( 1908 ). 


VINYL CHLORIDE CH g CHCl. 

Solubility op Vinyl Chloride in Several Solvents at Pressures 
up to Atmospheric. 

(KlrlJew and RomantchouX, 1936.) 


cc CgHgCl (reduced to 0° and 760 jan) per 1 volume of solvent at: 


Solvent 

t 

'"Too" 

200 

300 

400 

600 

800 

700 

760 mm Hg. 1 

Kerosene 

'20 

37 

77 

1^5 

— 

— 

— 

— 

— 

11 

0 

8 

18 

29 

43 

62 

8 S 

110 

125 

" +20 

4* 

5 9 

13*5 

19 

25 

31 

37 

40 

Heavy Oil 

0 

13 

28 

48 

64 

— 

— 

— 

— 

Dichlor Ethane 

0 

24 

48 

76 

106 

— 

— 

— 

— 

Ethyl Alchol 

0 

10 

22 

33 

47 

— 

— 

~ 

— 

Oil of - 

0 

8 

16 

24 

33 

44 

60 

— 

— 


TRI CHL0R0 ETHANES a.Ethylene Tri-Chloride CH 3 CC 1 3 . 

P Vinyl Trichloride CH g ClCHCl g . 

Solubility op Each Separately in Water. 

(Van Arkel and Vies. 1936.) 



Results for 



Results for 


a Ethylene Trichloride 


0 Vinyl Trichloride 

t° 

Qms. CH 3 CC1 3 per 

Gta. Hols. CH 3 CC1 3 

i- 0 

Gms. CHgCICHClg per Gm. Hols. CHgClCHCl, 


100 0ns. H g 0 

per 100 gms. H g 0 


100 gms. HgO per 100 ©ns. H g 0 

0 

O.159 

0.00119 

0 

O.466 0.00350 

20 

O.I32 

0.00099 

20 

O.436 O.OO327 

35 

0.126 

0.00094 

35 

O.458 O.OO344 

50 

0.128 

O.OOO96 

55 

O.532 0.00399 


Freezing-point data are given by Timmermans and lime. Vesslovsky, 1931, for 

P Vinyl Trichloride + 1.2 Dichloro Ethane 

" " ♦ 1.1.22 Tetra chloro Ethane 
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ACETONITRILE CH a CN. 

The upper critical solution temperature of a mixture of acetonitrile 
and water (H g 0 ) containing 62 percent CH 3 CN is -0.9? 

The upper critical solution temperature of a mixture of acetonitrile 
and heavy water (DgO) containing 62.05 percent CH 3 CN is +5.1 0 . 

(Timmermans and Poppe, 1935.) 

The Critical Solution Temperatures of Mixtures of Acetonitrile and Water. 

(Ewert, 1937 .) 


Critical 

Gm. Mols. CH 3 CN 

Critical 

Gm. Mols. CHgCN 
per 100 gm. ‘mols. sat, 

Solution 

per 100 gm. mols. sat. 

Solution 

Temperature 

Solution 

Temperature 

Solution 

-8.9 

16.3 

-1.2 

43-3 

- 4.0 

18.9 

-4.8 

57.9 

-1.8 

"O.9 

26.6 

32.9 

- 4-8 

58.3 

The Freezing-points of Mixtures of 

(Ewert, 1937 .) 

Acetonitrile and Water. 

t° 

Om. Mols. CEjCN per 

100 gm. mols. mixture 

t° 

Gm. Mols. CH 3 CN per 

100 gm. mols. mixture 

-4.2 

10.0 

-45.8(Eutectic) 

-9.0 

14.5 

-12.7 

70.0 

-9.2 

14-6 

“ 13-3 

79.2 

-13*2 

16.3 

-21.4 

86.0 

"13-2 

51*3 

- 45-2 

100.0 


The critical solution temperature of the system Acetonitrile and 2.2.4 
Tri methyl Pentane (i Octane) is 8i°. That for the system acetonitrile 
and a Heptane is 84°. (Cornish, Archibald, Murphy and Evans, 1934.) 

Freezing-point data are given by Joukovsky, 1934 for mixtures of 
Acetonitrile and each of the following compounds: Proprionitrile, 
Butyronitrile, Valeronitrile, Benzene, Nitrobenzene and Formic Acid. 

This author also gives results for the total and partial vapor pressures 
of mixtures of acetonitrile and ether, and acetonitrile and methyl 
alcohol. 


METHYL THIOCYANATE C H* S CN. 

Complete data for the T, r diagram of the pseudo binary system methyl thiocyanate 
(m. pt. —53°.58) + methyl isothiocyanate (CH 3 NCS) m. pt. -f- 35°.93 are given 
by Gillis, 1918. A single eutectic at —644° was found. The author also gives 
data for the curve of fusion of methyl iso thiocyanate -f trimethyl tri thiocyanate 
(CII 3 SC N) 3 . A single eutectic at 34*9° was found. The boiling-point curve 
for CH 8 SC N + CH 3 N CS is also given. 
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BrdmACETIC ACID CHL.Br.COOH. 


Distribution of Bromacetic Acid at 28 ° Between ; (Smith, I92M922.) 


Water and Chloroform. 


Water and Ether. 


Milllmols. CHgBrCOOH per liter of 

c *. 

Milllmols. CIl,Br COOH per liter of 

c. 

Hj 0 layer (C 4 ) 

CHClj layer (C,).§ 

Ct 

II* 0 layer (C t ). 

(C s H 5 ) s O layer (C s ). 

t 

9.40 

0.45 

0.0478 

0.9625 

1.3375 

1.390 

14.45 

0.75 

0 . o5i 9 

1 .3125 

1.8875 

1.438 

18.45 

i .o5 

0.0570 

1.475 

3.475 

1.760 

82.00 

2.08 

0 .o65 

3.o5 

6.3o 

2 . o63 




4.25 

9-55 

2.245 


Water and Xylene. Acetone and Glycerol. 


H ,0 layer (C t ). Xylene layer (€*). 

a3. 3 o 0.70 

26.70 0.90 

37.40 i.i 5 


c. 

Milllmols. CM, Br COOII per liter of 

A 

£ 

Acetone Layer (A). 

Glycerol layer (G). 

G* 

o.o3oo 

2.00 

0.645 

3.10 

o.o 337 

4.70 

1 .60 

2.94 

o.o 325 

7.25 

2.2 5 

3.22 


l4.20 

4.35 

3.26 


Distribution of Brom Acetic Acid at 25 0 Between: 

(Smith and White, 1929 .) 

Water and Benzene Water and Toluene 


Hllllmols CHgBrCOOH Milllmols CHgBrCOOH Ml Illinois CHgBrCOOH Milllmols CHgBrCOOH 

per liter of per liter of per liter of per liter of 

—.. **--v /—A——-. ,— ■ A . __ 


HgO layer 

C 8 H 6 layer '' 

HgO layer 

C 8 H 8 laj,er 

^HgO layer C Q H 5 CH 3 layerllgO layer 

^ v 
C 6 H 5 CH 3 layer 

13.39 

0.35 

37.99 

1.06 

13-56 

0 

VO 

Cl 

0 

38.49 

0.805 

17.76 

0.48 

42.41 

1.19 

17.95 

0.358 

42.8s 

0.970 

34.21 

0.65 

62.25 

1.88 

24.43 

0.535 

63.1s 

1.43 

30. S8 

0.82 

91.85 

2.78 

30.90 

0.660 

92.90 

2.25 


Distribution of Bromo Acetic Acid Between Water 
and Olive Oil. 

(Bodansky and Meigs, 1938 .) 


t° 

Ota. Mols. CHgBrCOOH per liter of: 

C 1 


' HgO layer (Cp 

Olive Oil layer C g ' 

~^2 

as 

O.0878 

0.0114 

7-70 

n 

0.1690 

0.0300 

5.63 

37.5 

0.0938 

0.0060 

15.60 

ti 

0.1780 

0.0220 

8.10 



BROMAL HYDRATE CBr 3 CH(OH) 2? 

Equilibrium in the System Bromai-Water. (Efremov, 1918 .) 

Tho sealed tube method was used. The tubes were constantly shaken and the 
rate of change of temperature during the observation of the disappearance of the 
last crystal was not more than o°.i to o°.2 per hour. The temperature of the 
separation of the liquid into two layers was very sharp and the interval between 
separation and unification was only 0.2°. 

The original results were plotted and the following values read from the curves. 


t“ of Cryst¬ 

t" of 

Cm*. CBr a COH 


V Of Cryst¬ 

t° of 

Gms. CBr s COH 

allization 
or melting. 

separation 
into 2 layers 

per too gms.' 
sat. sol. 

Solid Phasp. 

allization 
or molting. 

separation 
into S layers. 

per 100 gms. 
sat. sol. 

Solid Phase. 

— 1.0 

- 

2.5 

Ice 

40.0 

IO7.2 

76.0 

CItr 3 CH ( 0 H) S 

— 1.5 

- 

5.0 


45.0 

IO7.6 

85.0 

» 

— 2.0 

- 

7 *° 

» 

47 

106.8 

88.2 

» 

—* 2.(>|Eule«.) — 

ii .3 

» -hCBr s eiIi()H)* 48.0 

106.5 

90.0 

» 

— i .5 

- 

12. 5 

Cltr a CII(OHl) 

49.0 

106.6 

92.0 

n 

0.0 

- 

i 4.5 

» 

49-7 

IO7.4 

94.0 

0 

■-4— 5 .o 

- 

21.5 

» 

49.0 

106.9 

94-5 

» 

10.0 

- 

29.5 


47.0 

io 3.5 

95-9 

» 

20.0 

- 

44-5 

» 

45 .o 

99 -o 

96.5 

» 

25 .0 

I 10.2 

52.0 

» 

4 o.q 

85 .o 

98.0 

» 

3 o,o 

IO9.6 

60.0 

» 

3 o.o 

69.0 

98.7 

» 

35.0 

108.2 

67.5 

» 

20.0 

57.0 

99-2 

» 


The author also gives data for the density and viscosity of mixtures of bromal 
and water at different temperatures. 


The distribution coefficient of bromal hydrate between olive oil and water is 
0.665 at ord. temp. (Baum, 1899); 0.7 $t ord. temp. (Meyer, 1909). 


CHLOHO ACETIC ACID 


Solubility of the a, fl, and 7 Modification of Monochloroacetic Acid 
in Water at Different Temperatures. 

(Miers and Isaac, *908; Pickering, 1895.) 


The determinations were made by the sealed tube method. The following 
figures were obtained by plotting the original results on cross-section paper: 


Gins, per 100 Gms. of Each Sat. 
Solution. 


t°. 

a Modifi¬ 
cation. 

$ Modifi¬ 
cation. , 

7 Modifi¬ 
cation. 

20 

« # • 

. . . 

88.0 

25 

, , . 

85.8 

90.0 

3 ° 

86.0 

88.2 

92.2 

35 

88.4 

9°.6 

94.X 

40 

90.8 

93 ° 

95 8 

45 

93 ° 

95 ° 

97.8 


Gms. per 100 Gms. of Each Sat. 
Solution. 


t°. 

a Modifi¬ 
cation. 

0 Modifi¬ 
cation. 

7 Modifi¬ 
cation. 

5° 

95 0 

97.O 

99.6 

51 (m. pt.) 

... 

...; 

100.0 

55 

97.2 

99-3 


56.5 (m. pt.) 

... 

coo.o 

... 

60 

99.0 

... 


62.4 (m. pt.) f 

100.0 

... 



Results for the reciprocal solubilities of chloro acetic acid and. 
water, determined by the freezing-point method, are given by Pickering, 

189S. 
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Equilibrium in the System Chloro Acetic Acid, Benzene and 
and Water at is 0 * 

(Bell, 1930 .) 


d. of 

Om. Mols. 

per 1000 gms. 

d. of 

Om. Mol. per 

1000 gms. 

sat. 

sat. 

solution 

sat. 

sat. solution 

sol. 

' CHgCICOOH 

h 2 ° ' 

sol. 

' CHgCICOOH 

H 2 0 ' 

O.884 

0.0620 

0.0329 

0.888 

O.284 

0.0776 

O.881 

0.115 

0.0423 

0.886 

0.325 

0.0828 

0.880 

0.174 

0.0574 

0.892 

0.404 

0.1000 

O.885 

0.217 

O.0645 





Distribution of Chloracetic Acid between: 

(Herz and Lewy.) 

Water and Chloroform at 25 0 . Water and Bromoform at 25 0 . 


Gms. CHsCiCOOH 

G. M. CHaClCOOH 

Gms. CHaClCOOH 

G. M. CHaClCOOH 

per too cc. 

per 100 cc. 

per 100 cc. 

per 

TOO CC. 

So " CHOa 

' H2O 

CHC 1 3 4 

HaO 

CHBra 

tiaO 

"^CHBrg 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

5* 

0.283 

O.05 

O.OO25 

40* 

O.850 

0-45 

O.OII 

10 

0.614 

O-IO 

O .0060 

50 

I.889 

O.50 

O.OI65 

20 

1.088 

O 

O 

O-OI35 

60 

2.994 

0-60 

O .028 

40 

2.948 

O.40 

O .029 

70 

4.24I 

0.70 

O .040 

So 

3.684 

O.60 

0.045 

80 

5.620 

0.80 

0-053 

60 

4.440 

O.70 

O.061 

90 

7.560 

0.90 

O.067 

70 

7.086 

o-7S 

0.077 

91.6 

11.340 

0-97 

0.120 


Distribution or Chloracetic Acid between: 

(Herz and Lewy.) 


Water and Carbon Disulphide Water and Carbon Tetra- 

at 25 0 . chloride at 25 0 . 

Gras. CH^aCOOH* G. M. CHaClCOOH Gms.'CHaCICOOH G. M. CHaClCOOH 


per 100 cc- 

per 100 cc. 

per 

100 cc. 

per 

IOO cc. 

HaO 

CSa 

HaO 

CSa 


ecu' 

HaO 

ecu 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

60* 

O . 42 6 

0.6 

O .0042 

90 * 

1.417 

o -95 

0.015c 

So 

O.69I 

0.8 

O .007 

95 

2.031 

I .OO 

0.0195 

90 

0.803 

1.0 

O .009 

IOO 

2.645 

1.05 

0.0270 

100 

1.040 

x-os 

0.0105 

io 5 

4.26 

I .IO 

0.04x5 

105 

1.464 

1.10 

0.015 

106.7 5.19 


0.0550 

106.7 

1.890 


0-020 






* See Note, page 106 


Results showing the influence of sulfuric acid upon the distribution of mono- 
chloroacetic add between water and ethyl ether at 26° are given by Hantzsch 
and Vagt (1901). 
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C 2 H3 ®2 


Distribution of Chloracetic Acid between: 

(Herz and Fischer.) 


Water and Benzene at 25° 

G. M. CH2CICOOH 


Gins. CHaacOOH 
per 100 cc. 


.So" 

Layer. 

0.25* 

1.0 

l S 

2.0 

3-0 

40 


r QH, 

Layer. 

8.69 

*5 59 
27.87 
41-10 
52.90 
68.01 
76.52 


Water and Toluene at 25 0 . 

Gms. CHaCICOOH G. M. CH2CICOOH* 


h 2 o 

Layer. 

CeH 6 

Layer. 

'h 2 o 

Layer. 

CflHgCHa 

Layer. 

per 

H 2 0 

Layer. 

TOO CC. 

"CaHsCrij 

Layer. 

O.OO25 

0.090 

0.1* 

5.22 

0.001 

0-055 

0.005 

0-155 

o *5 

20.3I 

0.005 

0.20 

0.010 

O.28 

1.0 

34-87 

0.010 

0.36 

0.015 

0.415 

1 -5 

49-14 

O.OI5 

0.50 

0.02 

0.54 

2.0 

60.46 

0.02 

0.62 

0.03 

O.70 

3 *o 

72.28 

O.O3 

0.77 

0.04 

o *79 

4.0 

5-0 

8l.72 

86.94 

0.04 

0.05 

0.85 

0.90 


* See Note, page IO 6 


Additional data for the distribution of monochloroacetic acid between water 
and benzene as well as similar results for dichloroacetic acid are given by 
Georgievics, 1915. 


Distribution of Mono Chloracetic Acid Between Water and Ether at : 
18 ° (Schreiner, 1922 .) 25 ° (Smith, 1921 - 1922 .) 


Concentration Concentration MilUmols. 

of CH a Cl C OOH In of _CH,C 1 C 00 II In CH,C 1 C 00 H per liter in 


11,0 layer. 

Ether layer. 

H s 0 layer.. 

Ether layer. 

II t O layer (C t ). 

Ether layer (C t ). 

c, 

1.08 

0.0 io 3 

0.0206 

0.0761 

0 181 

I.4o 

1.55 

0.016 5 

o.o 348 

o.i 5 o 

0.390 

2.85 

3.70 

1*99 

0.0260 

0.0571 

0.169 

0.452 

5 . u 

8.48 

1.66 

0.0320 

O.O76O 

0.290 

0.795 

7.80 

1 3 - 4 o 

1.718 

O.0492 

0.118 

o. 43 o 

1.200 

8.58 

15.20 

1.770 


Schreiner also gives results for the distribution in presence of sodium monochlor 
acetate. 


Distribution of Mono Chloracetic 


Water and Chloroform. 

MilUmols. CK, Cl COOK per liter of 


H s 0 layer (C t ). 

CHC 1 3 layer (C,). 


42.75 

0.625 

0.0146 

68.25 

I . 2 5 o 

o,oi 83 

86 . 5 o 

1.6875 

0.0195 

199 00 

5:50 

0.0276 

. 2.5 

5 . 5 o 

0,0283 


Acid at 2 o° Between : (Smith, 1921-1922.) 

Acetone and Glycerol. 

MilUmols. CIf f ClCOOH per, liter In A 


Acetone layer (A). 

Glycerol layer (G). 

G 

i . 3 o 

0.325 

4.00 

3.90 

0.975 

4-00 

8.60 

2.00 

4 . 3 o 

15.925 

3.125 

4.60 

29.25 

6. i 5 

4.76 
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Distribution of Chloro Acetic Acid at 25 0 Between: 

(Koloss owsky, 1934 ; Kolossowsky and Kulikow, 1934 , 1935 .) 


Water and Carbon Tetrachloride Water and Chloroform 


Om. Equlv. CH„C 1 C 00 H per liter of: 

_ __ 

£i_ 

Gm. Equlv. CHgCICOOH per liter of: 

h. 

' HgO layer (C a ) 

CC1 4 layer (Cg)' 

c s 

layer (CJ 

dWIg layer (C g )' 


o.2588 

0.000748 

346 

0.1302 

0.0034 

38.3 

0 .S 25 

0.00225 

233 

0.2047 

0.0072 

28.4 

1-033 

0.00549 

188 

0.3200 

0.0130 

24.6 

1-533 

0.00935 

163 

0.5587 

0.0258 

21.7 

3.432 

O.O163 

149 

1.1340 

O.0661 

17.2 

3.854 

O.O264 

146 

I.83OO 

0.1300 

14.1 

5-534 

0.0445 

124 

2.410 

O.1660 

14.5 

7-082 

0.073 

97 

2.9250 

0.2106 

13.9 

9-098 

0.206 

44.2 

4.3275 

0.3018 

14.3 

.9.813 

0.437 

22.5 

6.6141 

0.4777 

13.8 

10.029 

0.0605 

16.6 

8.1900 

1.1000 

7.44 




8.2678 

1.6875 

4.90 

Water and Ethyl Bromide 


Water and Methyl Iodide 

Om. Equlv. CHGCICOOH per liter of: 

x 

Om. Equlv. CHgCICOOH per liter of: 

x 

^H g 0 layer (C^ 

CgHgBr layer (C g ) ' 


'HgO layer (C^ 

tty layer (C g ) ' 

V 

0.0951 

0.0061 

15.59 

0.213 

O.OO46 

46.3 

0.246 

O.O169 

14.56 

0.352 

0.0082 

42.9 

0.747 

0.0565 

13.22 

O.617 

O.O162 

38.1 

I.421 

0.1l8 

11.96 

1.468 

0.0501 

29.3 

2.289 

0.191 

11.98 

2.503 

0.0929 

26.9 

3.336 

O.267 

12.50 

3.485 

0.131 

26.6 

5.315 

0.398 

13.35 

4.811 

0.174 

27.65 

7.066 

0.607 

11.64 

6.028 

0.243 

24.8 

7.831 

1.512 

5.18 

7.464 

O.366 

20.4 

7.982 

I.616 

4.94 

8.623 

0.700 

12.3 




8.688 

1.103 

7.88 


Water 

and Nitrobenzene 


Water and Toluene 


Om. Equlv. CHgCICOOH per liter of: 

c i 

Gm. Equlv. CHC 1 

gCOOH per liter of: 

C 1 

' HgO layer (Cj) 

c e V°3 layer < V ' 


f HgO layer (C g ) 

W 3 layer (C 2 } " 

_ 

0.1260 

0.0164 

7.68 

0.113 

0.00126 

89.6 

0.3314 

0.0496 

6.68 

0 

H 

Os 

0:0025 

71.2 

0.4070 

0.0693 

5.87 

0.396 

0.0088 

45.0 

O.9160 

0.1688 

5.43 

0.746 

0.019 

39.5 

1.5750 

0.3106 

5.07 

1.191 

0.032 

37.2 

2.1420 

0.4662 

4.59 

2.394 

0.066 

36.0 

2.8728 

0.6993 

4.11 

4.397 

0.124 

35.5 

3.5595 

0:8946 

3.98 

6.733 

0.228 

29.5 

4.5665 

1.2141 

3.76 

8.417 

0.385 

21.8 

5.7441 

1.7852 

3.22 

9-337 

0.730 

12.8 



CHLORO ACETIC ACID 
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C 2 H 3 O 2 


Distribution of Chloro Acetic Acid at 25 0 Between: 

(Kolossowsky, 1934 ; Kolossowsky and Kullkow, 1934, 1935 .) 


Water and q Nitro Toluene Water and Iso Butyl Alcohol 


Onu Bqulv. CH ; 

jCICOO^ per liter of: 


Om. Equiv„ CHgClCOOH per liter of: 

C 1 

1*^0layer (C^ 

)“V(ch 3 N0 2 layer (Cg) 

, , 

HgO layer (Cj) 1 

C 4 H q OH layer (C g ) A x 


0.0524 

0.0055 

9.53 

0.0405 

0.2596 

0.156 

0.1247 

0.0142 

8.78 

0.0667 

0.4221 

0.158 

0.2754 

0.0319 

8.63 

0.1131 

0.6779 

0.167 

O.832 

0.1064 

7.82 

0.2205 

1.1718 

O.188 

1.892 

0.279 

6.78 

0.2709 

1.3356 

0.203 

3.239 

0.541 

5-99 

0.3654 

1.5530 

0.235 

4*392 

0.758 

5.79 

0.3874 

1.7104 

0.227 

7-053 

I.231 

5 . 73 * 

0.5040 

2.1136 

0.239 

7.991 

3.774 

2.12* 

O.654I 

2.6813 

0.244 

8.128 

1.807 

4 . 50 * 

0.8355 

2.6738 

0.312 

8.342 

3.431 

2 . 43 * 

O.8996 

2.6705 

0.337 

8.601 

2.66l 

3 - 23 * 

1.4412 

3.2570 

0.442 




2.1773 

3.9782 

0.547 

* The aqueous phase is the 

lower layer. 



Water 

and Normal Amyl Alcohol 

Water and 

Iso Amyl Alcohol 


Om. Equiv. Ct 

IgClCOOH^per liter of: 

c i 

Om. Equiv. CHgCICOOH per liter of: 

C 1 

nt^Tayii' r TT:~ 

[rin^H^OH layer (C 2 ) 

N ¥ 

' HgO layer (C 1 ) 

1 CgHgOH layer (C g )' 

**5 

0.07l8 

0.2577 

0.279 

0.0170 

0.1242 

0.137 

0.l6l2 

O.6426 

0.251 

0.0409 

0.2425 

0.169 

0.2530 

1 .2017 

0.211 

0.0756 

0.4447 

0.170 

0.3937 

2.0034 

0.197 

O.1588 

O.9148 

0.174 

0.4945 

2.3782 

0.208 

0.3150 

1.2915 

0.244 

1 .1533 

3.5489 

0.325 

0.463$ 

1.9719 

0.234 

1.7Sl6 

3-9966 

0.438 

0.7056 

3.0966 

0.228 

2.2042 

4 .l 655 

0.529 

1.0232 

3.1360 

0.326 

3.0182 

4.8469 

0.623 

1.2889 

3.3537 

0.384 

3.7117 

5‘7644 

0.644 

2.7910 

4.4419 

0 .020 


Distribution of Chloro Acetic Acid Between Water 
and Olive Oil. 

(Bodansky and Meigs, 1932 .) 


Results at 25° Results at 37 - 5 ° 


< 0 n. Mol. CH«C 1 C 00 H per liter of: 

c t 

Om. Mol. CRj 

,ClCOOHjper liter of: 


layer (C^ 

Olive Oil layer (C 2 ) v 

C 2 

' HgO layer (C 

! x ) Olive oil layer (C g ) 

% 

0.0092 

0.0006 

15.30 

0.0092 

0.0005 

18.40 

0.0928 

0.0090 

10.31 

0.0175 

0.0010 

17-50 

0.1850 

0.0l80 

10.27 

0.0455 

0.0895 

0.0030 

0.0090 

15.15 

9-95 
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Distribution of Chloro Acetic Acid at 25° Between 3 DiButyl Ether and: 

(Randall and Falley, 1927 .) 


Aq.. Magnesium Sulfate Solutions 


Aq. Potassium Sulfate Solutions 


d. of aq. 

Ionic Cone. Molality of 

Mol. Fraction 

d. of aq. 

Ionic Cone. 

Molality of 

Mol. Fraction 

MgS0 4 

of added 

CHgCICOOH 

CHgCICOOH in 

- V°4 

of added 

CHgCICOOH 

CHgCICOOH m 

solution 

MgS0 4 

lnaq. layer 

ether layer 

solution 

K* S0 4 

inaq. layer 

ether layer 

1.003 

0.242 

0.1012 

0.004554 

1.008 

0.300 

O.IO36 

O.OO4356 

1.010 

O.492 

O.IO44 

0.004661 

1 .039 

1.000 

0.1135 

0.004358 

1 .023 

0.970 

0.1055 

0.004783 

1.058 

1.500 

0.1128 

O.OO4298 

1.049 

1.880 

0.1035 

0.004992 

1.078 

2.000 

0.1173 

0.004372 


The critical solution temperature of mixtures of chloro acetic acid and 
q Cresol is at about 37°. (Lecat, 1927a.) 

Freezing-point data are given for mixtures of Chloro Acetic Acid and 
each of the following compounds: 


Di chloro Acetic Acid (1) 
Tri chloro Acetic Acid (1 
Acetophenone (2) 

Benzene (4) 

Benzil (3) 

Benzoic Acid (1) 

Camphor (5) 

Cetyl Alcohol (6) 

Cinnamic Acid (1) 
o, m, £ Cresol (1) (12) 


Crotonic Acid (1) 

) Di benzyl Acetone (2) 

Di methyl Oxalate (7) 

Di methyl Succinate (7) 
Di methyl pyrone ( 8 ) 
Erythritol (13) 

Guaicol (12)114) 

Methyl cinnamate (7) 
Naphthalene (6)(9)(10) 
a, |3 Naphthol (12) 


Phenol (10)(11)(12) 
Piperonal (2)(6) 

Salol ( 6 ) 

Sulfuric Acid (15) 
Thymol (12) 

o m £ a Toluic Acids (1) 
Urea (14) 

Urethan (14) 

Vanillin (3) 


(1) Kendall, 1914; (2)13) Kendall and Gibbons, 1915; (4)17) Kendall and 
Booge, 1916; (5) Pawlewski, 1893; (6) Mameli and Mattnessier, 1913; 

(8) Kendall, 1914a; (9) Miers and Isaac, 1908; (10) Mameli and Mannessier- 
Mameli, 1933; (11) Kendall, 1916; (12) Mameli and Cocconi, 1923; (13) 

(13) Puschin and Dezelic, 1932; (14) Puschin and Rikovsky, 1933; 

(15) Kendall and Carpenter, 1914- 

CHLORAL HYDRATE CCI 3 .CH(OH) a . 

Solubility of Chloral Hydrate in Water, Ethyl Alcohol, Chloroform 
and in Toluene. (Speyers, 19024 



In Wat^er 

In Alcohol 

In 

Chloroform 

In toluene 

tf 

W. 

s. 

W. 

s. 

^ W 


W. 

s. 

O... 

1.433 

239 

1.11 

188 

i . 53 o 

3.8 

o.848 

3.25 

5 .. 

1.460 

292 

I. l6 

200 

I. 5 i 5 

4 -i 

0.900 

5.5 

10.. 

1.485 

375 

1.23 

220 

1. 5 10 

5.2 

0.910 

8.0 

1 5 . . 

1, 5 io 

495 

1. 3 o 

3 io 

1. 5 o 5 

8.0 

0.915 

i 3 .o 

20.. 

1.535 

660 

1.36 

425 

1 . 5 io 

x 5 . 5 

0.94 

21.0 

25 . . 

1.555 

825 

1.42 

610 

I .520 

33 .a 

°*97 

3 i.o 

3 o.. 

i. 58 o 

ioo 5 

1 -49 

960 

i. 54 o 

65 .o (27°.7) 

1.02 

5 o.o 

35 .. 

1.590 

1210 

1.55 

1590 

1.570 

- 

1 . i 3 

77.0 

4 o.. 

1, 6 o 5 

i 43 o 

1.60 

2780 

1.590 

00 

1.40 

124.0 

45 .. 

1.620 

- 

- 

56 oo 

- 

- 

- 

200.0 


Wt. in gins, of 

i cc. sat. sol 

S ss 

Gms v C CIj 

,.CH (OH)* per 

100 gms. 

solvent. 




CHLORAL HYDRATE CCi 3 .CH(OH) 2 . 

ioo gnis. abs. alcohol dissolve 2i5.o gms. CCl 3 .,CH(GH). 2 at 20-25°. ( (Pucher and 

» quinoline » . .12.56 » » » » } De hn, 1 ^ 21 .) 

ioo gms. equi molecular mixture of alcohol and quinoline dissolve o.58 gms. 
CCl 3 .CW(0H) 2 at2O-2*° 

Solubility op Chloral Hydrate in Several Solvents. 


Solvent. t°. 

50% Aq. Pyridine 20-25 
Pyridine 20-25 

Carbon Disulfide ord. t. 
Glycerol ord. t. 


Gms. CClaCOH.HjO 
per 100 Gms. Solvent. 
374 (Dehn, 1917.) 
80.9 

1.47 (Squires.) 
200 


Solvent. t°. 


Ether 
Oil tur- ( 
pentine ( 
Olive Oil 


ord. t. 
cold 
hot 
ord. t- 


Gms. CCI 3 COH.H 2 O 
100 Gms. Solvent. 
200 (Squires.) 
IO “ 

20 “ 

ioo “ 


Distribution of Chloral Hydrate Between Water and Organic 

Solvents. 


Immiscible Solvents. 

Water and Ether 
Water and Benzene 
Water and Olive Oil 

(C u U 

u u ic 

“ “ Toluene 


t. 

0-30° 

ord. 

30 ° 

3 

0 - 20 ° 


Dist. Coef. 


Cone, in HaQ 
Cone, in Org. Solvent. 


Authority. 


O.235 (Hantzsch and Vagt, 1901.) 

. . . (Bubanovic, 1913.) 

4.9 (Baum, 1899.) 

4.3 (Meyer, 1901; 1909.) 

16.7 (Meyer, 1901.) 

58—74 .5 (Hantzsch and Vagt, 1901.) 


Experiments designed to show the distribution of chloral hydrate between 
water and gelatine and between water and egg albumin are described by 
Cooper and Treadgold, 1934. 


The Solidification Points of Mixtures of Antipyrin^ \nd Chloral 

Hydrate. 

(Tsakalatos, 1913-) 


-o Gms. CuHiaNjO 

Solid 

. 0 f Gms. ChH 12 N 2 0 

Solid 

Solidification. 

per 100 Gms. 
Mixture. 

Phase. 

Solidification. 

per roo urns. 
Mixture. 

Phase. 

108.9 

IOO CnHuNjO 

60 

4O.9 

1.3 

90 

86.1 

it 

61.8 m. pt. 

36.7 

U 

70 

73 

If 

57 

3°- 1 

it 

50.5 Eutec. 

64.2 

“+1.1 

So 

26.1 

li 

60 

56.8 

1.1 

40 

20.2 


62.3 m.pL 

S3- 2 

a 

33.8 Eutec. 

16-5 

i. 2 +CC 1 3 .C 0 H.Hj 0 

60 

So-3 

“ 

40 

6 

CC 1 j.COH.HjO 

56 Eutec. 

47 ' 2 

“+I.2 

51.6 

0 



1.1 - CuH12N2O.CCl3COH.H2O (Hypnal). 

1.2 = CuHi2N20.2(CCls.C0H.H20) (Bihypnal). 


Freezing-point data are given for: 

Chloral hydrate + Acetanilide (Angeletti, 1928.) 

" " + Salol (Bellucci, 1912, 1913* > 

" " + Camphor (Tsakalotos,• 1915.) 

n " ♦ Menthol (Pawlewski, 1893.) 

" " + Sarcosine anhydride (Pfeiffer and Seydel, 1928.) 
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IODO ACETIC ACID CH g ICOOH. 

Distribution of Iodo Acetic Acid at 25 0 Between: 

(Saleh and White, 1929.) 

Water and Chloroform Water and Benzene 


Gm. Hols. CHgICCOH Ora. Hols. CHgICOOH Gm. Hols. CHgICOOH Gm. Hols. CHgICOOH 

per ll^pr of* _ _ per llfcer of: _ per lljfcer of: _ per lUer of: 


HgO layer 

CHClg layer' 

'HgO layer 

CHClg layer 

/ HgO layer 

C 6 h 6 layer' 

/ HgO layer 

* C e H 6 layer 

O.OI388 

0.00187 

0.03213 

0.00496 

0.01543 

0.00111 

0.03221 

0.00266 

0.01655 

0.00230 

O.O383I 

0.00621 

0.01996 

0.00151 

0.03530 

0.00300 

0.02080 

0.00301 

0.04190 

0.00708 

0.02531 

0.00197 

O.0384O 

O.OO334 

0.02350 

0.00345 

0.05085 

0.00895 

0.02748 

0.00222 

O.0484O 

0.00457 

0.012788 

0.00430 

O.06465 

0.01220 

0.02950 

0.00240 

0.07070 

0.00758 


Distribution of Iodo Acetic Acid Between Water and Olive Oil. 

(Bodansky and Meigs, 1932 .) 


r 0 

Gm. Mols. 

CHpJCOOH per licer of: 

c t 

t 

'HgO layer (C 1 ) 

Olive Oil layer (C g ) v 

C 2 


0.0145 

0.0050 

2.90 

37-5 

0.0355 

0.0140 

2.54 

».t 

0.0745 

0.0250 

2.98 

ETHYLENE C 2 H 4 . Solubility in Water and in Alcohol. 

(Bunsen and C&rius; Winkler, 1906.) 


t . 

O 

0 . Q . 

0.226 0.0281 

Solubility in Alcohol. 


5 

O.igi 0.0237 

Vols. CjHi per 

1 * 100 Vols. Alcohol. 


10 

0.162 0.0200 

0 359-5 


I S 

O.I39 O.OI7I 

4 337-5 


20 

0.122 O.OI5O 

10 308.6 


25 

0.108 O.OI3I 

15 288.2 


30 0.098 0.0118 

For 0 and q see Ethane, 126 

20 271.3 



The solubility of Ethylene in Water at 25 0 in terms of the Bunsen 
Absorption Coefficient, ( 3 , was found by Orcutt and Seevers, 1936, .to 
be 0.108. The authors made use of a modification of the Van Slyke- 
Neill, 1924, manometric apparatus which is based upon the principle 
of extracting the gas from the saturated solution and measuring its 
pressure. By means of a special technique and method of calculating 
the correction for unextracted gas, this becomes a simple method of 
determining the solubility of any gas in any liquid without the aid of 
previously determined constants. 

•100 cc HgO dissolve 11.6 cc C 2 H 4 (reduced to o° and 760 mm.*) at 21°. 

(Venable and Fuwa, 1922.) 



Solubility of Ethylbnb in Waxes, Plasma, Blood and 
Haemoglobin Solution at 2s 0 . 

(Grollman, 1929.) 


Solubility in terras of the ostwald Expression l -In: 

— . - — ■ ■ ■ - ' ■ ■ —- - - » / V-.- _______ 


Partial pressure / 


Dog 

Dog 

Aq. 8.6% Dog ' 

of C 2 H 4 

Water 

Plasma 

Blood 

Haemoglobin Solution 

550 

0.112 

0.114 

0.141 

0.104 

650 

0.113 

0.114 

0.141 

0.105 

roo 

0.112 

0.115 

0.142 

0.106 

800 

0.113 

0.115 

0.141 

0.106 

900 

0.114 

0.115 

0.142 

0.106 

1000 

0.113 

0.117 

0.144 

0.107 

Solubility 

of Ethylene in Water and in Blood 

AT 37 . 5 °• 



(Grollman, 1929. 





Solubility in terms of j£h< 

i Bunsen Abs. Coef. |3 

8olvent 


' cc CgH 4 per 

cc CgH^ per ' 



1.0 cc solution 

1.0 gm. HgO 

Water 


0.078 


0.0785 

Whole Human Blood 


O.123 


0.156 

" Dog 


O.14I 


0.161 

" Rabbit " 


0.128 


0.148 

Aq. Lipoidal suspension (1) 

0.120 




(1) Containing per 100 cc of H 2 0 , 0.3 gm. Blood Lipoid prepared by 
extracting blood corpuscles with ethyl ether and petroleum ether. 


Solubility of Ethylene in Aqueous Solutions of Alkali Hydroxides, 
Etc., AT 15°. (Billitzer, 1902.) 

Results in terms of the Ostwald Solubility Expression /. See p. 3g \ 
Solubility hs in Aq. Solution of Normality: 


Aqueous Solution of: 

0 .1. 

0 .2$. 

A- 

O-S. 

.-...- -"> 

0 . 75 . 1 . 0 . 

KOH 

0154 

0.144 

0.130 

0.118 0.1056 

NaOH 

0-153 

0.144 

0.128 

0.114 O.IOI 

NH 4 OH 

... 

O.IS 7 

0.156 

O.I55 O.I54 

| NaaSO, 

0-1525 

0.1425 

0.127 

O . IO9 O . O93 

In H 2 0 alone 

01593 



... ... 

.ubility of Ethylene in 

Methyl Alcohol and in Acetone. (Levi, 1901.) 


Results in terms of the Ostwald Solubility Expression l. See p . 3? • 


t°. 

In Methyl Alcohol. 

In Acetone. 


In Methyl Alcohol. 

In Acetone. 

0 

3-3924 

4.0652 

30 

1.8585 

I.8680 

10 

2.883I 

3-3580 

40 

1-3432 

I.0852 

20 

2.3718 

2,6278 

50 

0.8259 

O.2772 

25 

2-1154 

2.25OO 

60 

0.3506 



The formulas from which the above figures were calculated are: 

In Methyl Alcohol, l = 3.3924 — 0.05083 t — 0.00001 <*. 

In Acetone, l — 4.0652 — 0.06946 1 — 0.000126 A 
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C 2 H 4 


Solubility of Ethylene in Several Solvents. (McDaniel, 1911.) 


Solvent. 

t°. 

Abs. Coef. 
A. 

Bunsen 
Coef. fi. 

Solvent. 

t°. 

Abs' Coef. 

A. 

Bunsen 
Coef. 0 . 

Benzene 

22 

3.010 

2.786 

Heptane 

22.4 

3-463 

3.207 

u 

35 

2-655 

2-353 

u 

35 

3 • 186 

2.824 

u 

50 

2.482 

2.IOO 

il 

39 ' 

3.no 

2.722 

Hexane 

22 

3-038 

2.8l4I 

Acetone 

20 

2.571 

2.290 

tt 

35 

2.826 

2.505 

tt 

35 

2.308 

2.046 

u 

45 

2.586 

2.219 

Limonene 

22 

no constant equilibrium 


Abs. Coef. A = vol. of ethylene absorbed by unit vol. of solvent at temp, stated. 
For definition of Bunsen Coef. 0 , see ft 37. 

The Coef. of Abs. 0 of ethylene in Russian petroleum is 0.164 at 1 o° and o. 142 at 20°. 

(Gniewosz and Walfisz, 1887.) 


1.0 cc. of absolute ethyl alcohol dissolves at t° (pressure not stated) 3.5949B — 
0.057716 t + 0.0006812 t- cc. of ethylene. (Sporry, 1922. 1926 .) 

100 cc. of rubber dissolve 144.0 cc. (reduced to o° of 760 mm.) ethylene at 21 0 . 

( Venable and Fuwa, 1922 . ) 


The solubility of Ethylene in cyclohexanol is 0.299 at 26° in terms of 
the Ostwald Solubility Expression. (Cauquil, 1927*.) 


Solubility of Ethylene in Several Solvents at Various Temperatures. 

(Horiutl, 1931.) 


Solubility of CgH 4 In terms of the Ostwald Solubility Expressionl la: 


t 

r — 

(CH 3 )gC0 

CHgCOOCHg 

c o H e 

W 1 ' 

0 

5*027 

4.843 

4.618 

— 

00 

00 

ro 

5 

4.689 

4.572 

4.379 

4.268 

3.640 

10 

. 4.415 

4.308 

4.156 

4.017 

3.425 

15 

4.159 

4.074 

3.914 

3.796 

3.221 

20 

3.922 

3.847 

3.709 

3.591 

3.0l8 

25 

3.711 

3.64O 

3.521 

3.403 

a. 887 

30 

3.511 

3.473 

3.348 

3.241 

2.714 

35 

3.341 

3.28s 

3.185 

3.087 

2.576 

40 

3.163 

3.142 

3.049 

2.955 

2.460 

50 

— 

— _ 

— 

2.708 

2.265 

60 

— 

— ' 

— 

— 

2.084 

70 

— 

— 

— 

— 

1.932 

80 

— 

— 

— 

— 

1.8l5 

90 

'— 

— 

— 

— 

1.707 


Solubility of Ethylene in Several Solvents at Various 
Temperatures and Pressures. 

(Klrejew, Kaplan and Romantchouk, 1936.) 


cc ^2% (reduced to 0° and 760 mm) dissolved by 1 cc. solvent at: 


aoiveno 


t 

; 50 

100 

200 

300 

400 

500 

600 

700 760 mm Hg 











pressure 

Kerosene 


-21 

— 

1 .0 

2.0 

3.05 

4.10 

5.10 

6.10 

7*10 

7.65 

11 


-10 

— 

0.80 

1.60 

2.40 

3.25 

4.10 

4*90 

S.65 

6.15 

11 


0 

— 

0.70 

1.40 

2.05 

2.65 

3.25 

3.85 

4*50 

4.90 

11 


+20 

— 

0.55 

1.10 

1.55 

1.95 

2.30 

2.70 

3*10 

3.32 

11 


40 

— 

0.35 

0.65 

0.95 

1.30 

1.65 

i *95 

2.20 

2.35 

Xylol 


-21 

0.85 

1.35 

2.60 

3.82 

5-00 

6.15 

7.35 

8.45 

9.40 

11 


-10 

0.70 

1.20 

2.40 

3.25 

4.10 

5*oo 

5*95 

6.90 

7.50 

11 


0 

0.55 

0.90 

1.80 

2.30 

3.40 

4.10 

4*80 

5*50 

5.95 

11 


+20 

0.39 

0.45 

0.90 

1.45 

1.95 

2.50 

3*00 

3*50 

3*80 

11 


40 

0.25 

0.40 

O.85 

1.20 

1*75 

2.25 

2.60 

2.80 

3*03 

Cracked gasoline 

“21 

— 

1-35 

2.75 

3.95 

5.15 

6.30 

7.45 

8.45 

9*05 

11 

11 

-10 

— 

1.10 

2.20 

3.30 

4.30 

5*25 

6.25 

6.95 

7.40 

11 

11 

0 

— 

0.95 

1-95 

2.95 

3.80 

4*55 

5.30 

5*95 

6.40 

11 

11 

+20 

— 

0.75 

1.50 

2.30 

3*05 

3*70 

4.20 

4*50 

4.60 

it 

m 

40 

— 

0.65 

1.30 

1.80 

2.30 

2.70 

3*05 

3*40 

3.60 

Di chloro Ethane 

0 

0.25 

0.55 

11.15 

1.80 

2.40 

3-00 

3*55 

4*15 

4*50 

Heavy Solvent 

0 

0.30 

0.60 

1.25 

1.90 

2.60 

3*25 

3*85 

4*45 

4.80 


Freezing-point data are given for mixtures of ethylene and di methyl ether 
by Baume and Germann, 1911, 1914.) 

BROMO ETHANE 1,2 (Ethylene Bromide) CH 2 BrCH 2 Br. 

Solubility of Ethylene Bromide in Water. 

(Gross and Saylor, 1931; Van Arkel and Vies, 1936.) 


,0 

Gms. CgH 4 Br 2 

t o 

Q® 8 * C 2 H 4 Br 2 


per 100 gms. HgO 


per 100 gms. HgO 

0 

0.335 

30 

0.431 

15 

0.392 

35 

0.451 

20 

0.404 

50 

0.532 


Freezing-point data are given for mixtures of 1.2 Di bromo Ethane 
(Ethylene Bromide) and each of the following compounds. 


Acetic Acid (1) (2) 
Aniline (E)(9) 
Azoxyanisol (11) 

Benzene (1)( 5 )( 6 ) 

Bromo Toluene (4) 

Carbon Tetra Chloride (5) 
Chloro Benzene (5) 
1.2-Dichloro Ethane (7) 
Di ethyl di acetyl 


cis Dichloro Ethylene (7) 
trans " " ( 7 ) 

Di phenyl amine (1) 

Ethyl Bromide ( 8 )(10) 
Menthol (1) 

Naphthalene (1) (2) 

3 Naphthoi (3) 

" + Picric Acid (3) 
Ethylene Chloride (10) 


and £ Nitroaniline (11) 
Nitro Benzene (i)( 5 ) 
Paraldehyde (4) 

Propylene Bromide (12) 

1,1,2,2 Tetra Bromo Ethaneli< 
" " Chloro " ( k 

Toluene (2) 
p Xylene (4) 

Cyclohexanel13) 

(4) Paterno and Ampola, 


tartrate(14) _ . 0 0 

(1) Dahnes, 1895; (2) Baud, 1912; (3) Brum, 1098; 

1897: (5) Linard, 1925; ( 6 ) Baud and Gay, 1911; ( ?) Timmermans, 1927; 

(8) Timmermans, 1928; (9) Timmermans, 1930; <10) Timmermans 

1931; (11) Bogojewlensky, Winogradow and Bogolubow, 1906, (12) Timmermans, 1934 * 
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BROMO CHLORO ETHANE CH 2 ClCH 2 Br. 

1000 gms. H^O dissolve 6.88 gins. C 2 H 4 BrCl at 30°. (Gross, Saylor and 
Gorman, 1933.) 

DICHLORO ETHANE 1.2 (Ethylene Chloride) CH 2 C 1 CH 2 C 1 . 

Solubility op Ethylene Chloride in Water. 

(Rex, 1906; Gross, 1929, 1929 (a); Gross and Saylor, 1931.) 


r 0 

Gms. CgH 4 Clg per 

t o 

Gms. CgH 4 Cl 2 per 


100 gms-. HgjO 


100 gms. HgO 

0 

0.922 ( 0 . 873 ) 

20 

O.869 (0.849) 

10 

0.885 

25 

O.865 ( 0 . 895 , 35 °) 

15 

0.872 

30 

0.894 (l.p30, 56°) 

The 

results in parentheses are by Van 

Arkel and Vies, 1936. 

100 

gms. aq. 0.5 n KC1 dissolve 0.752 

gm. 

C 2 H 4 Clg at 2s 0 . 


" " 0.5 n MgS 0 4 " 0.552 

gm. 

II II II 

Determinations of the vapor pressures 

of ebneentrations of ethylene 


chloride less than saturation in water at 30° are given by Saylor, 
Stuckey and Gross, 1938. 


Miscibility of Ethyl Alcohol (see Note, p. 4 ) at o° with Mixtures of 


Ethylene Chloride and Water. 

(Bonner, 1910.) 

Composition of Homogeneous Mixtures. 


* - 


Gms. 

Gms. 

Gms. 

Sp. Gr. 

CH s C 1 .CH 2 C 1 . 

HjO. 

C 2 H s OH. 

Sat. Sol. 

O.97I 

O.O29 

O. I9I 

IIS 

O.90 

O.IO 

O.42 

1.08 

*0.88 

0.12 

O.46 


0.792 

0 

to 

O 

00 

O.67O 

1.01 

0.70 

O.30 

0.80 

0.98 

0.60 

O.40 

0-93 

0.96 

0.50 

O.50 

O.99 

0.9s 

0.40 

0.60 

I .01 

0.94 

0.30 

O.70 

O.99 

0.94 

0.20 

0.80 

°’ 9 S 

0.94 

0.095 

O.QOS 

0.842 

0.96 

0.02 

O.980 

0.514 

0.97 


Ethylidene Chloride and Water. 

(Bonner, 1910.) 

Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms. 

Sp. Gr. 

CH 3 .CHC1j. 

H 2 0. 

C 0 H 5 OH. 

Sat. Sol. 

0.985 

0.015 

0.226 

I. IO 

O.9O 

O 

w 

d 

0.43 

I.03 

0.805 

0.195 

0.586 

I .OI 

O.70 

0.30 

O.69 

O.98 

*0.67 

o.33 

O.72 


0.60 

0.40 

0.77 

O.96 

O.50 

0.50 

0.82 

O.95 

6*437 

0.563 

O.857 

0.94 

0.30 

0.70 

0.88 

0-93 

0.20 

0.80 

0.86 

0.93 

0.10 

0.90 

0-79 

0-94 

0.03 

0.97 

0.576 

0-95 
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Freezing-point data are given for mixtures of 1.2 Dichloro Ethane 
and each of the following compounds. 

Carbon Disulfide (3) 1.2 Dicyan Ethane (2) Succinic Acid (2) 

Benzene (4) (5) 1.2 Dibrom Ethane (1)(2) 1.1.2.2-Tetra bromo 

Benzene Tetra Chloride (6) Ethylene Bromide (i) Ethane (2) 

Cis Dichloro Ethylene (1) Ethyl Ether (4) 1.1.2.2 Tetra chloro 

trans " " (1) Penta chloro Ethane (2) Ethane (2) 

1.1.2 Tri chloro 
Ethane (2) 

(1) Timmermans1927; (2) Timmermans and Mme. Vesselovsky, 1931; 

(3) Hammick and Howard, 1932; 1 4) Huettig and Smyth, 1935; l 5 > Baud and 
Gay, 1910, 1911; ( 6 ) Timmermans, 1934- 

DICHLORO ETHANE 1.1 (Ethylidene Chloride) CHC 1 2 CH 3 . 

Solubility of Ethylidene Chloride in Water. _ 

(Rex, 1906; Gross and Saylor, 1931.) 
t° Gtas. CgH^Clg per 100 gms. HgO 


0 

O.656 

(0.594) 

10 

0-595 


20 

0.550 

(0.506) 

25 

0.506 


30 

0.540 

(0.482, 35 0 

50 

— 

(0.519) 


The results in parentheses are by Van Arkel and Vies, 1936.) 

100 gms. Ap. 0.5 tt KC 1 dissolve 0.443 gms- C 2 H 4 C 1 2 at 25 0 . 

" " " 0.5 a MgS 0 4 " 0.316 " " " 

Freezing-point data are given by Timmermans, 1934 for mixtures of 
Ethylidene Chloride and Methylene Chloride, iso butyl bromide and toluene. 

DI IODO ETHANE 1.2-CH 2 I .CH 2 I. 

Freezing-point data for mixtures of di iodo ethane and dioxan' are given 
by Rheinboldt and Luyken, 1932. 

DiCYANODIAMIDE (H 2 CN 2 )2 (Polymerized cyanamide). 


Solubility in Water, in Alcohol and in Ether. 
(Hetherington and Braham r 1923.) 



Ia Water. 

Gms. (H a CN,) s per 

In Ethyl Alcohol 
(^20=0.790^ 

Gras, (HjCN,') per 

In Ethyl Ether 
(dried over Na). 

Gms. {HjCNj)*. per 

t° 

100 gms. H a 0. 

t°. 

100 gras. Alcohol. 

t°. 100 gms. Ether. 

0. . . . 

.... I.27 

0. 

•• 0.937 

0. 0.0006 

i3 .... 

- 2.26 

i3.o_ 

. . 1.26 

i3 .o.,... 0.01* 

i5 .... 

.... 2.56 

26.4.... 

. . I.70 

25.0. o,ooi5 

25 ..., 

4. r 3 

35 .o.... 

2.26 

35.3 .... * 0.0026 

$9,9.. 
49 -«. 
60.1.. 
74 - 5 . 

— 7.76 

49-9- 

... 3.3o 

* Pohl, J. prakt. Chem. [2]. 

- 11 * 80 

.... 18,75 

.... 32 . 58 — 33 . 4 'i 

6O.I.... 

... 4.13 

77,. 534, 1&08. 





















Freezing-point data are given tor: 

Dicyan di amide + Urea (J&necke and Rahlfs, 1930.) 

" + Cyanamide (Pratolonga, 1914*) 

GLYOXIME GH( :NOH) GH(:NOH). 

Freezing-point data are given by Semeria and Bocoa, 1926, lor the following 
systems : glyoxime + xanthone, methyl glyoxime 4~ xanthone, dimethyl glyoxime 4* 
xanthone and methyl ethyl glyoxime + xanthone. 

GLYCOL DINITRATE CH 2 ONO a . CH 2 0 NQ 2 . 

6ne liter of water dissolves 6 ,2 gins. GH 2 Q NO^CH* ONQ* at. i 5 °, 6.8 gms. 
at 20° and 9.2 gms. at 5 o°. (Rinkenbach, 1926,. quoted from Naoum, 1924 


ACETALDEHYDE CH 3 COH. 

Solubility in Ethyl Alcohol Determined by the Method of Lowering 
of Freezing-point (de Leeuw, 1911). Liquid air was used as the cooling 
medium and temperatures were measured with the aid of a specially con¬ 
structed resistance thermometer. 


t°. 

Wt. Mol. 

Per Cent Per Cent 
CHjCOH CHaCOH 

Solid Phase. t°. 

Wt. 

Per Cent 
CHACOH 

Mol. 
Per Cent 
CH ? COH 

Solid Phase. 

-123.3 

in 

Mixture. 

IOO 

in 

Mixture. 

IOO 

ch 3 coh —122.3 

in 

Mixture. 

51-8 

m 

Mixture. 

50.7 CH 3 COH.C 2 H 6 OH 

-125.4 

90.7 

90*3 

“ —125.3 

45-6 

44.5 

“ 

— 127.6 

84 -s 

83-9 

“ —128 

40.6 

39*5 

CHjCOH.2 CjHbOH 

—132 

80.9 

80.2 

(Eutectic) —I23.2 

35*3 

34.3 

u 

— 126 

78.I 

77.3 CH3COH.C2H&OH —126.8 

30*2 

29-3 

u 

— 126 

75*2 

74*4 

“ —130.6 

17.9 

17*3 

C 2 H 5 OH 

-124.3 

67.0 

66.0 

“ —120.6 

10.2 

9.8 

“ 

-123.5 

60.8 

* 59*7 

- - 114*9 

0.0 

0.0 

11 


Freezing-point data for mixtures of acetaldehyde and paraldehyde as well 
as the complete x — T diagrams are given by Holleman ( 1903 ). Results for 
mixtures of paraldehyde and p xylene are given by Paterno and Ampola ( 1897 ). 

Results for mixtures of the ot and 0 forms of Acetaldehyde phenyl hydrazone 
are given by Laws and Sidgwick (1911). 

ETHYLENE OXIDE (CHg) 2 0 . 

Solubility of Ethylene Oxide in Water and in Dichloro Ethane. 

(Kaplan and Reforaatskaja, 1937.) 


cc (dHg)gO (reduced to 0° and 700 mm.) dissolved 
Solvent t° per 1.0 cc solvent at a pressure of: 




^ 160 

200 

300 

400 

600 

600 

700 

760mm Hg ' 

Water 

5 

45 

60 

105 

162 

240 

— 

— 

— 

.11 

10 

33 

46 

76 

120 

178 

294 

— 

— 

« 

20 

20 

29 

49 

74 

101 

134 

170 

195 

Dichloro ethane 

0 

99 

130 

380 

—. 

— 

— 

— 

— 

11 11 

10 

50 

80 

199 

365 

— 

— 

— 

— 

11 11 

20 

22 

42 

101 

l 8 o 

274 

412 

506(6*50)— 


The authors also give results for the vapor pressures of ethylene 
oxide in water and di chloro ethane. 
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ETHYLENE OXIDE C 2 H 4 0 . 

Freezing-Points op Mixtures of Ethylene Oxide and Water., 
(Maass add Boomer, 1922.) 


t°* 

Per cent 
C 4 II, 0 . 


0.2. . . 

6.0 

io. 5 ., 

6.7. : 

11 .4 

10.0.... 

9.4.,. 

16.4 

9.5.. 

10 . 4 : . . 

21^3 

9.0.. 

10.7. . . 

*M -9 

8.4,. 

IO.7. . . 

28.0 

7.5.. 


Pei* rent 

c 3 h,o. 

t“. 

Per cent 

C 2 h a o. 

34-0 

7:2.,..* 

63.5 

4o.B 

6.9... 

65.5 

46;o 

6.0... 

70.5 

5 i.o 

4 . 3 ... 

78.5 

55.0 

*“ °* 9 *•• 

9*A-o 

62.0 

—r 1 i 1. 3 ... . 

100.0 


METHYL FORMATE HGOO(GH^). 

Freezing-Points of Mixtures of. Methyl Formate and Tjn Tetracmlorijje 

(Kournakov and Pecelemouter; 

FlnaU t^oImeliUiff...,.,... -o. H-26. s&M so.. 83 . 3 . 8 ij; 74.?. «t» 5 L 4 . W.L -^ 83 , 

Mo)* °/o -SnC)*...... 10 i5 20 27.5 33.3 4o 5a,3 64. $4 94 100 

The mol. compound has the composition Sn Cl^a H CO O (CH,) and m. pt. 83 °, 3 . 


Freezing-point data for mixtures of methyl formate and ethyl acetate 
are given by Sapgir, 1929. 

ACETIC ACID CH3COOH. 


Reciprocal Solubility of Acetic Acid and Water Determined by the 
Method of Lowering of the Freezing-point. 


Gms. CH s C00H 
t°. per 100 Gms. 

Sat. Solution. 

O O 

Solid Phase. 

t°. 

Gms. CH 3 COOH 
per roo Gms. 
Sat. Solution. 

67..O 

Solid Phase. 

Ice 

— 20 

CH3COOH 

~ 5 152 

tt 

-15 

72.3 

tt 

— xo 28.5 

tt 

— IO 

77-5 

tt 

-15 40.0 

tt 

- 5 

82.2 

(C 

— 20 49.2 

tt 

0 

87.0 

tt 

-25 57 -o 

it 

+ 5 

91.8 

tt 

— 26.7 60.0 

(Eutectic) 

10 

95-8 

tt 

-25 62.5 

CH3COOH 

16.6 

100.0 

tt 


The data in the above table were obtained by plotting the results of Pickering 
(1893), Roloff (1895), Dahms (1896) (1899), deCoppet (1899), Kremann (1907), 
Faucon (1910), Ballo (1910), Groschuff (1911), Paterno and Salimei (1913), and 
Tsakalotos (1914)', on cross-section paper and drawing a curve through the points 
in best agreement. In addition to making determinations of the freezing-points 
of the mixtures, Ballo also analyzed the solid phases which separated, and snowed 
that these contained, in all cases, increasing percentages of acid and, therefore, 
must have consisted of mixed crystals. This formation of mixed crystals is 
offered as an explanation of the abnormality of the freezing-point lowering of 
the system. 


Solubility of Acetic Acid in Ethyl Alcohol (98.9%) Determined by 
the Method cf Lowering of Freezing-point. (Pickering, 1893.) 


t°. 

Gms. CH3COOH 
per 100 Gms. 
Sat. Solution. 
26.0 

Solid Phase. 

t°. 

Gms. CH3COOH 
per 100 Gms. 
Sat. Solution. 

67.7 

Solid Phase. 

-75 

CH3COOH 

— 10 

CH3COOH 

-70 

27.7 

tt 

- 5 

73-2 

tt 

— 60 

33 -o 

tt 

0 

79.1 

tt 

-50 

38.2 

tt 

+ 5 

85.2 

tt 

-40 

43-7 

tt 

10 

91-5 

tt 

-30 

50.2 

tt 

15 

98.0 

tt 

-* 2 9 

58.0 

tt 

16.6 

100.0 

u 


(The original results were plotted on cross-section paper and the above figures 








C 2 H ^2 
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Reciprocal Solubility op Acetic Acid, Ethyl Ether and Water at 20 ° 

(Sasaki, 1938.) 

The determinations were made by titrating mixtures of two of the com¬ 
ponents with the third just to appearance of turbidity. The results show 
the binodal curve. Tie lines determined by a graphical method are shown 
on the author's diagram but the values are not marked in the table. 


cc per 

100 cc sat. 

sol. 

cc per 

100 cc sat.ssol. 

cc per 100 j^c sat. 

sol. 

CHgCOOH 

"WT" 

HgO' 

'CHgCOOH 


V' 

' CH^COOH 

(W 2 ° 

HgO 

0 

12.3 

87.7 

17.8 

71*5 

10.7 

25.8 

48.4 

25.8 

0 

98.O 

2.0 

21.6 

64.O 

14.4 

26.4 

46.O 

27.6 

8.7 

13.5 

77.8 

23.8 

20.6 

55.6 

26.5 

33.8 

39.7 

9-5 

85 • 7 

4.8 

23.8 

55.6 

20.6 

27.0 

32.5 

40.5 

16.7 

16.7 

66.6 

25.0 

25.0 

50.0 

60.0 

70.0 

40.0 

00 

00 

30.0 


ACETIC ACID GHa CO OH, 

Solubility in Aqueous. Solutions of EpiCHLORHYDRiNB r 
( Leone and Benelli > 1922.). 

The authors give data for the system H* 0 + CHj GO OH + CH S »Q-CH CHg CL 
As a part of this *tudy they determined toe temperature of clearing and of clouding 
when weighed amounts of acetic acid were added to aqueous solutions of opichlor- 
hydrine of definite weight per cent concentrations. These results when plotted 
on cross-section paper yield straight lines from which the following figures were 
read. At temperatures above 86° the epichlorhydrine begins to react with the 
water. 


Cms. CII S COOH per lOO gros; sattuym-d solution In atpuxms. : 


t". 

9.37 % 

e 8 ii 3 ocL 

10.04 Va 

ir s 0 ci. 

' 30-.77 °/» 

c 3 n s oci. 


80 . 4 V% 

CjUsOcr. 

10.. 

... i 3 .1 

25.5 

29-9 

29.2 

1 7 • 9 

20. . 

. 11.2 

23 .6 

2 8.2 

27.5 

i 6.5 

3 o.. 

9.2 

21 i 7 

26.5 

25.9 

i 5 .o 

4 o.. 

... 

19-8 

24-8 

24.2 

l 3.6 

5 o.. 

... 5.4 

17-9 

23.2 

22 .5 

12.2 

60 

... 3 *. 5 

16.O 

21.5 

20.9 

10.7 

70 .. 

... 1.6 

l 4 .I 

19.8 

19.2 

9 ^ 

80.. 

0.0 

12.2 

18.2 

17.5 

7 9 
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Solubility op Epichlorhydrin in Aqueous Solutions of Acetic Acid. 
f Leone and Benelli, 1922.) 

Weighed amounts of aqueous acetic acid solutions of three concentrations were 
mixed with weighed amounts of epichlorhydrin and the temperatures of clearing 
and clouding determined. The results are all expressed in weight per cent. On 
account of reaction of the constituents, determinations could not be made above 8o°. 
The authors’ results were plotted and the following values for regular intervals 
of temperature were read from the curves. At each temperature there are two 
concentrations of epichlorhydrin at which saturation occurs. One represents 
the epichlorhydrin rich layer and the other the epichlorhydrin poor layer. 

Aqueous 14.93 per cent Aqueous 30.49 per cent Aqueous 50.0 percent 
ch 3 cooh. ch 3 cooh. CH 3 COOH. 

Wl. por coni Wt. per cent Wt. per cent 

Call, , OOl in C 8 H.,0€l ,ln C a H s 0Cl in 

lighter heavier lighter heavier lighter heavier 


t" layer. layer. layer. layer. layer. layer. 

2 ^9.0 98.5 i 6.5 97, a 00.0 94<a 

3 o... 9.5 98.7 18.0 97.0 52.0 93,8 

35 -- 10.0 98.0 19.0 96.5 54.5 93. a 

4o. io .5 97.8 20.0 96.0 57.0 92.0 

45 . it,o 97.5 22.0 95.3 60.0 91.0 

5 o. 11 .5 97.0 2.4*0 94.7 63.5 89.5 

55 . 12.0 96.5 26.0 94.0 67.5 87.5 

6.0. 1 3 .o 96.0 29.0 9^.5 72.5 85 .o 

63 («rjl- U'inp.). — — — 81.0 

65 . i 4 *o 95.5 83 .o 9^.0 

70.... 1 5 .o 9.5.0 37.0 92.. 5 

75.i 6.5 94.0 43.0 91.5 

80. i 8.5 93.0 5 o.o 90.0 


Isotherms for the System Epichlorhydrin, Acetic Acid and Water 
at 0°, 10°* 40° and GO 0 . 

( Leone and Benelli, 1922.) 

The authors’ determinations were plotted on cross section paper and from the 
four curves the following values for regular intervals of concentration of acetic 
acid were read. At each concentration of acetic acid there are two concentrations* 
of epichlorhydrin at which saturation occurs. There is a maximum for each curve 
which corresponds to the concentration of acetic acid above which the three 
constituents mix in all proportions. The results show for both acetic acid and 
epichlorhydrin the grams of each per 100 gms. of homogeneous mixture of the 
two with water. 


Gms. CjHjOCl per ]00 gms. sal. solution at 


Gras. qir,cooir 




--- 


mrnmmmm 

— 

, 

per too gras. 

0 \ 


nr. 

• 


_ \ 


sat. sot. 

(). 

6.48 

98.91 

6.5 2 . 


7.00 

98.0 

8.0 

97*o 

5 . 

6.7 

93 . 2 . 

7.3 

92.3 

8.0 

90.5 

9.3 

89.0 

10 ...... 

7.5 

86.2 

8.3 

85.2. 

9.2 

82*0 

11.4 

80.0 

if>. 

8.4 

79.0 

9-7 

77.5 

10.6 

72.5 

i4.5 

69.0 

.. 

9*7 

70.0 

11 . 5 

68.5 

13.8 

Go. 7 

22.5 

53.5 

22 . 

ro.5 

66.4 

12.5 

64 *o 

16.0 

55.0 

•3o.o 

4o.o 

2.4 . 

u .0 

62.0 

13.5 

09.0 

20.0 

48.0 



26 . 

12.1 

56.7 

i5.o 

53.5 

27 .0 

39.0 



2.8 . 

i3.8 

51.0 

17.5 

45.5 





3o. 

i6*5 

43.o 

25.0 

3o.o 





3 1 . 

18.7 

87.0 







32 . 

25.0 

27.0 






























ACETIC ACID 


Equilibrium in the System Acetic Acid, Aniline and Water. 

(Apgelescu and Motzoc, 1825.) 

The determinations were made by titration with the aid of weight pipets, 
mixtures of two of the components with the third just to the appearance 
or disappearance of clouding. In order to locate the tie lines of the 
binodal curve determined by titration, the distribution of acetic acid 
between the aqueous and aniline layers was also determined. 

Results at o° Results at 20 0 


Oms. Tper 100 gma. sat. solution ®ns. per 100 gms. sat. solution 


'wT 

CHgCOOH 

HgO ' 

'Wfe 

C&jCOOH 

HgO ' 

3.68 

— 

96.32 

3-59 

— 

96.41 

7.13 

2.89 

89.98 

4. iq 

0.35 

95.51 

10.0Q 

5.91 

84.09 

5.30 

1.41 

93.29 

17.10 

12.41 

70.49 

7.58 

3.87 

88.55 

20.82 

14.02 

65.16 

9.31 

6.08 

84.6l 

26.76 

15.33 

57-88 

11.05 

8.08 

80.87 

30.10 

15.73 

54-17 

13.29 

10.25 

76.46 

32.17 

15.88 

51.95 

15.73 

12.l6 

72.11 

34.75 

l6.01 

49.24 

18.68 

13.68 

67.64 

37.76 

l6.l6 

46.08 

22.26 

14.86 

62.88. 

38 . 73 . 

16.20 

45-08 

26.56 

15-67 

57-77 

47.68 

16.26 

36.06 

30.80 

l6.l8 

53-02 

S8.1S 

15.60 

26.25 

34.03 

16.4O 

49-57 

68.92 

13.38 

17.70 

43.91 

16.59 

39-50 

76.83 

10.68 

12.49 

58.64 

16.39 

24-97 

86.36 

6.23 

7.41 

67.90 

14.33 

17-77 

90.37 

4.02 

5.6l 

76.68 

10.73 

12.59 

95.71 

— 

4.29 

86.58 

5.94 

7.48 




91.18 

3.07 

5-75 




94.84 

— 

5.16 

The distribution results 

at 20 0 are as follows: 



Oms. CH^COOH 

per 100 gas. 


Gms. CHgCOOH 

per 100 gma. 

c i 

HgO layer (C 1 ) 

CgHgUKg layer (C 2 )' C g 

/ H £ 0 layer <c!j) 

W#** W«r (Cg)' 

1.68 

O.65 

a.58 

5.22 

3 .H 

1.68 

2.15 

0.92 

2.33 

6.82 

4.33 

i .57 

3.05 

1.51 

2.02 

8.77 

6.22 

1.45 

4.65 

2.56 

1.82 

9.63 

7-v25 

i .33 




11.19 

9.30 

1.20 


The authors also studied the equilibrium in this system as influenced 
by temperature. For this there was used, on the one hand a mixture of 
aniline and acetic acid of given concentration and on the other a mixture 
of water and acetic acid of the same concentration of acetic acid. Mix¬ 
tures of these in any proportion give a ternary mixture of constant acetic 
acid concentration. Such ternary mixtures containing respectively 15.83, 
16.56 percent CH 3 C 00 H were each found to have an upper and a lower critical 
solution temperature and thus yield a closed solubility curve. The expla¬ 
nation of this was considered to be the hydrolysis of the aniline acetate 
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The following additional determinations of the system Acetic Acid, 
Aniline and Water at o° are given by Ust-Kachkintsev and Nertshin, 1936. 


G uts . per 100 gms^sax. solution 



CHgCOOH 

V 

9.8 

6.0 

84.2 

25.5 

15.8 

58.7 

41*7 

16.8 

41-5 

4 2.5 

16.5 

44.0 

59-1 

15-8 

25.1 

74-3 

12.1 

13.6 


These authors also give results for the quarternary systems Acetic 
Acid, Aniline, Pyridine and Water and Acetic Acid, Aniline,Piperidine 
and Water at o°. 


Distribution of Acetic Acid between Water and Chloroform: 


At Room Temperature. 
(Wright, Thomson and Leon — Proc. Roy. 
Soc. 49, 185,1891.) 


Results in parts per ioo paris of solution. 
Upper Layer. _Lower Layer. 


At 25 0 . 

(Herz and Lewy; Rothmund and Wilsmore.) 

Gms. CH3COOH G. M. CH3COOB 
. per too cc. per ioo cc. 


CHaCOOH. CHCI3. 

H2O. CH3COOH 

. CHCls- 

O 

0 

84 

99.16 

0 

99 -oi 

6.46 

0. 

92 

92.62 

1.04 

98.24 

17.69 

0. 

79 

81.52 

3-83 

94.98 

25.IO 

1 

21 

73-69 

6.77 

91.85 

33 71 

2 

97 

63.32 

n.05 

87.82 

44.12 

7 

• 3 ° 

48.58 

17.72 

80.00 

5° l8 

15 

.11 

3471 

2 S -75 

70-13 


r\ 

HaO 

CHCI3 

H2O 

CHC 1 , 


.Layer. 

Layer. 

Layer. 

Layer. 

0.99 

2 

0.089 

O.05 

O.OO32 

0.72 

4 

°- 3*3 

O.075 

0.0062 

1.19 

6 

0.596 

O.IOO 

0-0100 

1.38 

8 

O.974 

0.150 

O.OI98 

*•*3 

10 

1.430 

0.175 

0.0260 

2.28 

12 

I.982 

0.200 

O.O325 

4.12 

20 

5 -io 

O.3O 

0.070 


30 

10.2 

0.5a 

O.I70 


40 

15-3 

O.7O 

O.275 


50 

21.9 

0.80 

0-335 


52-3 

39*54 

O.87 

0.659 


See Note, page io6 

In addition to the above results, data for somewhat lower concentrations of 
acetic acid determined at 20° are given by Dawson and Grant (1901). 

Results showing the influence of electrolytes upon the distribution of acetic 
acid between water and chloroform are given by Rothmund and Wilsmore and 
by Dawson and Grant. 

Distribution of Acetic Acid at 25 0 between: 


Water and Carbon Disulphide. 

(Herz and Lewy.) 

Gms. CH3COOH G. M. CHaCOOH 


per ioo cc. 

per 100 cc. 

H 2 0 

cs 3 J 

H 2 0 

cs 3 

Layer. 

Layer. 

Layer. 

Layer. 

65 

2.64 

I .1 

0.45 

70 

3 *o 

1.2 

o -55 

75 

3*3 

I .2 

0.80 

80 

5*4 

1 -35 

0.97 


Water and Carbon Tetrachloride. 


(Herz and Lewy.) 

Gms. CH3COOH G. M. CHsCOOH 


per 100 cc. 

per 100 cc. 

H2O 

CCh 

' H 2 0 

ecu 4 

Layer. 

Layer. 

Layer. 

Layer. 

30 

1.8 

o -5 

O.03 

40 

3 *o 

0.7 

0-055 

50 

4.8 

0.9 

0.095 

60 

5* 8 

1.1 

0-155 

70 

12 .0 

1.2 

0-235 

76.2 

25.2 

1.27 

0.420 


85 6.4 1-4 1 *3 

Results for the distribution of acetic acid between water and mixtures of 
iual volumes of carbon disulfide and carbon tetrachloride at 25 are given 
r Herz and Kurzer (1910)- 
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Water and Bromoform. 

(H. and L.— Z. electro. Ch. ix, 818, '05.) 
Gms. CH3COOH G. M. CHaCOOH 


per too cc. 

per 190 cc. 

h 2 o 

CHBra 

*h 2 o 

CHBrs 

Layer. 

Layer. 

Layer. 

Layer. 

20 

i-5 

0.4 

0*035 

30 

3 *o 

0.6 

O.070 

40 

4.8 

0.8 

0.120 

So 

7.8 

1.0 

0.20 

60 

12.0 

1.1 

0.28 

65 

15.6 

115 

o-395 

70 

27.0 


... 


See Note below 


Acid at 25 0 between: 
Water and Toluene. 

(H. and F. — Ber. 38, 1140, *05.) 


Gms. CH3COOH 
per too cc. 

G. M. CHaCOOH 
per too cc. 

'h 2 o 

CaHfiCHa 

h 2 o 

C 6 H a CH 3 

Layer. 

Layer. 

Layer. 

Layer. 

5 

O .II9 

0.1 

O.OO25 

10 

0.328 

0.2 

O.OO75 

20 

1.132 

O.4 

O .0260 

30 

2.265 

0.6 

O.0530 

40 

3-725 

0.8 

O.090 

50 

5.841 

1.0 

0.140 

60 

8-344 

. . . 

* ... 


Distribution of Acetic Acid at 25 0 Between Water 
and Several Organic Solvents. 

(Archibald, 1938.) 



Immiscible 

Solvents 


Ota. Mols. CH 

,COOH per liter 

U __ 

_ A. 





/ HgO layer (C 1 ) 

Organic layer (Cg) x ^ 

Water and Ethyl Methyl Ketone 

O.14828 

0.17866 

1.2050 

11 

» ti 

11 

11 

O.46045 

0.54351 

1.1804 

11 

" Tertiary Amyl Alcohol 

0.13205 

0.19531 

1-4971 

11 

n 11 

11 

11 

0.37427 

0.52829 

1 . 4 H 5 

11 

" Secondary Butyl Alcohol 

0.15100 

0.19212 

1.2723 

11 

11 11 

it 

11 

O.46670 

0.53182 

1-1395 

it 

" Normal 

Butyl Alcohol 

0.15072 

0.18757 

1.2445 

11 

11 n 

11 

11 

0.42054 

0.51302 

1.2200 

It 

" Normal Amyl Alcohol 

O.16451 

6.15305 

0.9303 

11 

11 n 

11 

11 

0.48828 

0.45864 

0.9393 



Distribution of Acetic Acid between: 


Water and Amyl Alcohol at 20°. 

Water and Benzene at 25 0 . 


(Herz and Fischer, 1904.) 


(Herz and Fischer, 1905.) 


Gms. CHaCOOH 

G. M. CHaCOOH 

Gms. CH3COOH 

G. M. CHaCOOH 

per 100 cc. 

per 

TOO CC. 

per too cc. 

per 100 cc. 

*h 2 o 

Alcoholic 

‘h 2 o 

Alcoholic 

H 2 0 CoH 6 ' 

H 2 0 

QHa ' 

Layer. 

Layer. 

Layer 

Layer. 

Layer. Layer. 

Layer. 

Layer. 

I 

O.923 

O .OI 

O.OO95 

5 0130 

O.05 

0.0014 

2 

1.847 

O.03 

O.0280 

10 0.417 

0.10 

0.0005 

3 

2.741 

0.05 

O . 0460 

20 1.55 

0.20 

OOO30 

4 

3-694 

0.07 

O.0645 

30 3*03 

O.30 

0.0290 

5 

4-587 

0-09 

O.0830 

40 4-95 

O.50 

O.05I 

6 

5-475 

O.II 

O.IOIO 

. 

0.70 

O.090 

7 

6-434 

0.13 

O.II90 




8 

7.328 







Note. —The distribution results of Herz and co-workers are reported in 
millimolecules per io cc. portions of each layer in the several cases. To obtain 
the figures given in the tables here shown, the original results, before and after 
calculating to gram quantities, were plotted on cross-section paper, and from 
the curves* thus obtained, readings for regular intervals of concentration of 
acetic acid in the aqueous layer were selected. 
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Distribution of Acetic Acid between Water and Benzene. 

(Waddell, 1898; see also Lincoln, 1904.). 

The measurements were made by adding varying amounts of benzene or water 
to 5 cc. of acetic acid and then running in water or benzene till saturation was 
reached. The observed readings were calculated to grams per 100 grams of the 
liquid mixture. 


Upper Laver._ _Lower Layer. 


t°. 

CH 3 C 00 H. 

c 6 h 6 . 

h 2 o. 

CH 3 COOH. C 6 H a . 

h 2 o.~ 

25 

0.46 

99*52 

0 -02 

9*4 

0.18 

90.42 

25 

3.1° 

96-75 

0.15 

28.2 

o-53 

71.27 

25 

5.20 

94-55 

0.25 

37-7 

O.84 

61.46 

25 

8.7 

90.88 

O.42 

483 

I .82 

49.88 

25 

16.3 

82 .91 

0.79 

6l .4 

6.1 

3 2 -5 

25 

3o-5 

67-37 

2.I3 

66.0 

13.8 

20-2 

25 

52-5 

39.60 

7.60 

52.8 

39-6 

7-6 

35 

1.2 

98.68 

0.08 

16.4 

0.62 

82 .98 

35 

5-7 

93-97 

o*33 

36.8 

I .42 

62.78 

35 

9.0 

90.42 

0.58 

49.0 

2 . IO 

48.90 

35 

45.0 

49.00 

6 .0 

61.3 

25-5 

I3.2 

35 

52.2 

39*4 

8.4 

52.2 

39*4 

8.4 


Additional data in connection with the distribution of acetic acid between 
water and benzene are given by King and Narracutt (1909), Kuriloff (1898), 
Farmer (1903 ), Bubanovic (1913), and Lincoln (1904). This latter investigator 
points out that the same degree of clouding does not represent the end point in 
all cases as was assumed by Waddell (1900). 

Data for the distribution of acetic acid between benzene and aqueous solu¬ 
tions of sodium acetate at 25 0 are given by Farmer (1903). 


Distribution of Acetic Acid Between Water and Benzene. 

(Bekcourov, 1939 .) 

Results at o° Results at 25 0 Results at 6o° 


On. EQulv. CHgCOOHper liter On. Equlv. CHgCOOH per liter Cj. Gm. Equlv, C^COOH per 11 cer 


HgO layer 

CgHgTayer 


HgO layer 

CgfiT layer 

^ ~ C 2 A 

' HgO" layer" “ 


0.3123 

O.OO 387 

82.6 

0.7760 

0.0199 

39.0 

O .9274 

O.O 346 

26.6 

0.6151 

0.0113 

54*4 

.1.0031 

0.0284 

35.3 

1.4194 

0 . 066 l 

21.5 

1.3911 

O.O 416 

33*4 

1.2680 

O.O 417 

30.4 

1.8547 

0.1230 

15.1 

2.4604 

0.1072 

22.96 

2 . 6496 

O .1325 

20.0 

3.3310 

0.3020 

11.0 

3*9934 

0.2555 

15*6 

4*0343 

0.2792 

14.4 

3.9366 

0.3785 

10.4 

5*6589 

0.4542 

12.5 

5.6589 

0.4731 

12.0 

3.7500 

0.5299 

8.96 

7.2676 

0.7570 

9.60 

7.7407 

0.8233 

9.4 

4.7500 

0.5299 

8.96 

9.7468 

1.2775 

7.63 

8.9709 

1.1639 

7.71 

6.4159 

0.8237 

7.70 

11.7341 

2.4604 

4*77 

10.1254 

1.4951 

6.77 

8.7249 

1.3437 

6.49 

12.7750 

4 .O 785 

3*13 

12.2073 

4 . 864 O 

2.51 

10.7310 

2.4414 

4.40 

11.8069 

6.4443 

1.83 

H .1285 

6.1131 

1.82 

11.6773 

11.605 

4 ..IO 69 

5.6778 

2.84 

2.04 
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Distribution of Acetic Acid Between Water and Chloroform. 

(Bektourov, 1939.) 


Results at o° 


Results at 50° 


Oh. Equlv. 

CH.C 00 H per liter 

£l 

HgO layer (C^ 

CHClg layer (C 2 ) x 

C 2 

0.1773 

0.00827 

21.44 

O.39OI 

0.0260 

15.0 

O.8984 

0.1158 

7.76 

1.6548 

O.33IO 

5.00 

3.4517 

^.0402 

302 

5.7214 

2.1751 

2.64 

7.7776 

3.5696 

2.18 

8.7239 

4.3261 

2.02 

9.4804 

50194 

1.78 


Gta. Equlv. 

CHgCOOH per liter 

£1 

HgO layer (C^ 

CHClg layer (C g )' 

C 2 

0.0709 

0.00355 

20.0 

O.1891 

0.01l8 

l6.0 

0.2482 

O.O189 

13.1 

0.9109 

O.13OO 

7.0 

2.1987 

0.4610 

4.77 

4.3028 

1.3000 

3.31 

6.5015 

2.3642 

2.75 

8.0619 

3.3808 

2.38 

9.3386 

4.8702 

1.92 


Distribution of Acetic Acid Between Water and Carbon Tetrachloride. 

(Bektourov, 1939.) 


Results at 25 0 


Results at 6o° 


Cta. Equlv. CH-COQH per liter C On. Equlv. CH,C 00 H per liter C. 

* y m 1 /' ■Tt a rrrr= 7 — ttz — “77^r N - 7 ^ 


' H 2 0 layer ( C ± ) 

CC 1 4 layer (C 2 ) 


HgO layer ( C ± ) 

CC 1 4 layer (cy N 


O.0733 

0.000945 

77.6 

0»ll82 

O.OO236 

50.1 

1•0284 

0.0260 

39.6 

0.5437 

O.OI42 

38.3 

1.8560 

0.0709 

26.2 

0.8275 

0.02719 

30.4 

2.69S2 

0.1418 

19.0 

1.6786 

0.0874 

19.2 

3.5699 

0.2128 

16.8 

3.0262 

0.2009 

15.1 

9.9413 

O.3664 

13.5 

7.4945 

0.7093 

10.6 

7.7546 

0.7447 

10.4 

9 . 55.14 

1.1466 

8.33 

10.2370 

1.3358 

7.66 

10.8517 

1.6786 

6.46 

11.1354 

1.7022 

6.54 

H.4191 

1.9859 

5.75 


Distribution 

Water and Benzene at 25 ° 

( Brown and Bury’, 1923. ) 

Gms. pioU. CHjCOOH per liter of 

of Acetic Acid Between : 

Water and Epichlorhydrine at 10° 
(Leone and Benelli, 1922.) 

Gms. CH 3 COOH per 100 gms. of n 

ir 9 0 layer. 

C 6 H« layer. 

upper layer [a). 

lower layer (if). 

b ' 

0 . 53 l 

0.0125 

3.47 

I.07 

3.22 

0.633 

0.01 65 

6.71 

2.29 

2.93 

1.148 

0.0443 

9 47 

3.09 

2.63 

1. 5 io 

0.0714 

12.02 

5.00 

2.40 

1,858 

o.ioi5 

16 .58 

7.72 

2.17 

2.976 

0.224 

20.00 

10.00 

2.00 

4.743 

0.486 

23.70 

I 3.21 

1.7 5 

5.444 

0.614 

26.43 

16.59 

i .63 

6.101 

0.739 

27.45 

18.00 

I .52 

7.546 

1.089 

29.25 

21.83 

1 34 

8.710 

1 .463 

3 o. 10 

23.33 

1.29 

10.812 

2.692 

29.07 

24*97 

1.16 

11.*37 

3 . hi 

28. 5 o 

25.33 

1.12 
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ACETIC ACID 

Distribution of Acetic Acid Between the Conjugate 
Layers Formed with Water and Benzene at 25°. 

(Hand, 1930. 

The binodal curve was determined by titrating mixtures of two of the 
liquids with the third to an end point which was the mean of the amount 
which was unmistakably insufficient to produce clouding and that which 
was definitely in excess. The tie lines were determined by mixing suf¬ 
ficient quantities of the three liquids to yield two layers, and after 
attainment of equilibrium at 25 0 , about 2 gram quantities of each layer 
were removed, weighed and titrated for acetic acid with standard barium 
hydroxide. 


Results for the Binodal Curve 


Gtas. present In the homogeneous mixture Gms. present In the homogeneous mixture 

_/A_ . -- .— --——— 


CH,jC00H 

. . -- /A- 

C 6 H 8 

H 2° " 

' CH 3 C00H 

We 

W ' 

37.46 

9.30 

9.985 

10.47 

0.15 

29.83 

36.26 

7.09 

lo.86 

20.$4 

1.50-1.61 

11.20 

30.88 

14.43 

s.s? 

20.57 

0.98-1.06 

15.89 

33.2 

l6.56 

6.04 

2O.32-2O.45 

28.38 

1.83 

31.29 

4-10 

12.16 

20.80 

0.89-0.90 

17.59 

36.39 

6.44 

11.64 

20.83 

2.09-2.14 

9*74 

36.74 

22.23 

5.89 

10.09~1Q.21 

11.04 

1.11 

26.10 

17-53 

4.13 

9.85 

8.23 

I.3I-I.36 

30.88 

17.66 

5.38 

10.45-10.85 

19.50 

0.717 

20.23 

0.48 

30.16 

10.19-10.33 

31.53 

0.404 

14.21 

0.21 

29.98 

52.3 

40.5 

7.2 PP 


Results for the Tie Lines 


Gms. 

Upper Layer 

per 100 gms. solution 

Lower Layer 

On. per 100 gms. solution 

-/%_--— 

CHgCOOH 

C 6 H 6 

HgO ' 

' CHgCOOH 

c eft 

“2° 

0.15 

99.849 

0.001 

4.56 

0.04 

95.2 

1.4 

98.56 

0.04 

17.7 

0.20 

82.1 

3.27 

96.62 

0.11 

29.0 

0.40 

70.6 

13.3 

86.4 

0.4 

56.9 

3-3 

39.8 

1*5-0 

84.5 

0.5 

59*2 

4.0 

36.8 

19.9 

79.4 

0.7 

63.9 

6.5 

29*6 

22.8 

76.35 

0.85 

64.8 

7.7 

27*5 

31.0 

67.1 

1.0 

65.8 

18.1 

l6.1 

35*3 

62.2 

2.5 

64.5 

21.1 

14.4 

37.8 

59.2 

3.0 

63.4 

23.4 

13.2 

44.7 

50.7 

4.6 

59.3 

30.0 

10.7 

52.3 

40.5 

7.2 

52.3 

40.5 

7.2 


P.P. = Plait Point 


Data showing the solubility of water in benzene as influenced by the 
of acetic and other fatty acids are given by Bnegleb, 1930. 
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C 2 H 4 0 2 


Distribution of Acetic Acid Between Water and Toluene at 25°. 

(Woodman, 1926.) 

Mixtures of weighed amounts of water and toluene were titrated with glacial 
acetic acid untill only a slight turbidity remained after shaking. The mixture 
was then placed in a thermostat and the titration continued to homogeneity. 

Gms. per too gms. 


Gms. per. 100 gins, 
sat. solution. 


Gms. per 100 gms. 
sat. solution. 


HjO. 

C 6 Il 5 CII 3 ? 

^ 11J0T" 

^cIhTch,.^ 



0.4721 

81.3979 

10.82 

22.34 

14.50 

i4.62 

1.474 

66.866 

11.53 

19-89 

16.00 

12.54 

2.966 

55 .124 

m.93 

19.30 

17.10 

11.32 

4.594 

45.84 

12.02 

19.48 

18.00 

10.29 

4.689 

44*72 

12.38 

18-. 37 

20.08 

8.662 

6.871 

35.38 

12.83 

17.43 

21.76 

7 - 4 >i 5 

8.507 

29.27 

12.98 

17.53 

23.23 

6.342 

9.809 

25.28 

,i 3.56 

16.07 

24.34 

5-97 


Gms. per iOO gms. 
sat. solution. 


H 2 0. 

25.36 
25 .80 
26.52 
28. i 3 
33.42 
43.89 
57.597 

67.8344 


o s n t cii 3 . 

5.454 
5 . 3 o 8 
5 .02 
4.446 
2.975 
1 - 4 1 9 
0.6533 
0.2856 


In order to locate the points (tie lines) corresponding to upper and lower liquid 
layers, mixtures of the three components, yielding two layers, were brought to 
equilibrium in a thermostat and measured volumes of each layer weighed and titrated 
for acetic acid. The following results were obtained. 


Aqueous layer. Toluene layer. Aqueous layer. Toluene layer. 



wt. °/p 
cn, coon. 

d*J>, 

Wt. °/ 0 

CIIjCOOU 

d* s. 

wt ~°/ 0 

cn 3 cooii. 

rfS5. 

Wt. °/o 

Cn a COOH. 

1.025 

21.38 

0.8614 

1.874 

1.049 

67.70 

0.8847 

18.55 

i .o 35 

30.87 

o. 863 o 

2.797 

1.044 

69.71 

0.8846 

21. 5 o 

1.042 

37.69 

o. 865 o 

4.072 

1 ,039 

70.55 

0.8952 

24.88 

1 .o 5 o 

47.5o 

0.8676 

6.363 

I .024 

69 .85 

°- 9°99 

32.96 

1 .o 54 

58 .o 5 

0.8730 

io .35 

1.006 

66.68 

0.9276 

40.64 

I .052 

64-86 

0.8796 

14.98 

0.9757 

58.46 

0.9588 

53.07 


Distribution of Aortic Acid at 25 0 Brtwbbn: 

(de Koloasowsky, 1934; de Kolossowaky, Kullkow and Bekxurov, 1935.) 

Water and Nitro Benzene Water and q Nitro Toluene 


Gm. MOlS. 

CHj-COOH per liter 

£1 

Gm. Mols. 

CH^COOH per liter 

A 

HgO layer (C 1 ) 

<W»2 1& y er ( c 2 >' 

C E 

'HgO layer (C,) 

fi C q H 4 CH 3 N 0 2 layer (Cg) x 

c 2 

0.178 

0.0075 

23.7 

O.1418 

0.0049 

28.9 

0.515 

0.0248 

20.8 

0.2955 

0.0108 

27.4 

O.842 

0.0468 

18.0 

1.1075 

0.0539 

20.55 

1.684 

0.131 

12.85 

1 . 6 S 7 

O.O969 

17.1 

2.414 

0.234 

10.32 

2.860 

0.2l6 

13.06 

4.116 

0.543 

7.58 

3.889 

O.366 

10.63 

5.314 

0.805 

6.60 

5-449 

O.612 

8.90 

7.881 

1.581 

4.98 

6.919 

O.808 

7.71 

9.337 

2.510 

3-72 

8.717 

1.422 

6.1s 

9.880 

3.690 

2.68 

10.827 

3.581 

3.02 

9*. 488 

s.095 

1.86 

9.752 

5.987 

1.63 




Distribution of Acetic Acid at 25 0 Between Water and Toluene. 

(de Kolossowsicy and Megenine, 1932.) 


On. Equlv. 

CHgCyoH per liter 

C 1 

Gan. Equlv. CH-COOH per liter 

C 1 

HgO layer 7^) 

C 6 H g CH 3 layer (Cg)' 

C 2 

'HgO layer (C^) 

W'a layer «fe)' 


O.9624 

0.03758 

25.6l 

7.1623 

0.8377 

8.55 

1.8963 

0.10373 

18.28 

8.782 

1.2l8 

7.21 

2.8072 

0.1928 

14.56 

IO.256 

1.744 

5.88 

3.7041 

0.2959 

12.52 

11.473 

2.527 

4.51 

4 .S 840 

0.4160 

11.02 

12.190 

3.8lO 

3.20 

5.4393 

0.5670 

9.70 

1^.5 

12.5 

1.0 


Distribution op Acetic Acid 

Water and o or p Xylene. 

(Hera and Fischer.) 


at 2 5 0 between: 
Water and m Xylene. 

(Herz and Fischer.) 


Gins. CH s COOH G. M. CH 8 COOH 
per ioo cc. per ioo cc. 


H a O 

Layer. 

0 or p 
Xylene 
Layer. 

H 2 0 

Layer. 

0 or p 
Xylene 
Layer. 

s 

0,24 , 

0.1 

O .004 

10 

0.48 

0-2 

0.010 

20 

*•*3 

0-4 

0.025 

30 

2.15 

0.6 

0.047 

40 

3-40 

0.8 

OO79 

So 

S-io 

1.0 

0.122 

60 

in 

1.2 

O.23O 

70 

12.52 




Gms. CHaCOOH G. M. CH3COOH 


per 

IOO cc. 

per 100 cc. 

h 2 o 

Layer. 

m 

Xylene 

Layer. 

h 2 o 

Layer. 

m 

Xylene 

Layer. 

5 

0.06 

0.1 

0.0015 

10 

O' 3 ° 

0.2 

0.007 

20 

0-95 

0-4 

0-022 

30 

1.91 

0.6 

0 042 

40 

3*04 

0.8 

0.072 

5 o 

4-65 

1.0 

O.III 

60 

6.65 

12 

... 


See Note, page 106 


Distribution op Acetic Acid at 20° Between Water and Iso Propyl Ether. 

(Smith and Elgin, 1936.) 


(tan Mols. 

CH^COpH per liter 

Sl. ■ 

Gm. Mole. CHgCOQH per liter 


HgO layer (Cj 

) Ether layer (Cg)' 

C 1 

/ HgO layer (Cj) 

Ether layer (Cg) 

' ^ 

0.0732 

O.OI36 

0.185 

0.8900 

0.1733 

0.196 

0.0785 

0.0140 

0.178 

1.1070 

0.2290 

0.207 

0.1450 

0.0254 

0.177 

1.3600 

0.2803 

0.206 

O.2980 

0.6560 

0.188 

1.4300 

0.3260 

0.228 

0.3030 

0.0577 

0.190 

1.7970 

0.3994 

0.222 

0.6025 

0.1186 

0.196 

2.7800 

O.674O 

0.242 

O.6925 

0.1430 

0.206 




Iso Propyl Ether » (CH 

3 )gCHOCH(CH 3 )g. 




A-method for the determination of the composition of mixtures of fatty 
acids, based upon their relative distribution between water and iso propyl 
ether is described by Werkman, 1930. A table of results for the distribu¬ 
tion constants of mixtures of varying proportions of pairs of formic, 
acetic, proprionic, butyric and lactic acids between water and iso propyl 
ether at 25 0 is given. 
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C 2 H*0 2 


Distribution of Acbtic Acid at Room Tbmpskatcbb Bbtvbbn 
Watbb and Pbtboljum Ethbb. 

(Orossfeld and Miermelster, 193S.) 


CC 0.1 a NaOH required- forjthe CH^COOH In 85 cc 
f HgO layer Pec. Ether layer 

6.6 0.030 

13.6 0.045 

22.6 O.O 56 


cc 0.1 ajNaQH required for the COOH In25cc of: 

' HgO layer 

Pet. Ether layer N 

46.7 

0.080 

97.8 

0.228 

172.4 

O .608 

242.3 

1.220 


Distribution of Acbtic Acid at $5? Between; 

(Gordon and Keid, 1922.) 

Water* and Cotton Seed Qil. Water andKerosene. 


Gnus. 

per 

C», COOH 
too gms. 

Gras. CIt a COOH 
__per too gins. 

Gms. 

per 

CHjCOOH 
too gms. 

Gins. -CH a COOH 
per 100 gras. 

layer. 

oii^yer. 

H s 0 

layers 

C: S. 

*qlf layer 

' itO* 
layer. 

oil layer. 

layer. 

“^nS’erosene 

layet. 

1.9 

2.1 

2.4 

7.5 
8.2 

o.o 525 

0.0644 

0.0698 

0.239 

0.267 

12.7 

14.1 

16.1 

28.9 
3i .8 

0.435 

0.494 

o.583 

1.22 

1.34 

46.9 

5o.q 

62.1 

70.2 
81.8 

2.3A 

2.76 

8.94 

5.37 

9'7<> 

9* 1 
17.0 

27.2 

46.9 

59.2 

0.0676 
O. 189 
0.445 
1.145 
I.gi5 


Distribution op Acetic Acid Between Water and Olive Oil. 

(Bodansky, 1928; Bodanaky and Meigs, 1932.) 

Results at 25 0 Results at 37 * 5 ° 


On. Hols. CHgCOQH per liter 
'H^O layer (C x ) ^bil layer (d g )' 


£ 

C 2 


On. Hols. CH^COOH per liter C 1 

'Agb layer (C^ Oil layer (C g ) N 


0.0102 

6.0001 

102.0 

0.0492 

0.0012 

41.0 

0.0960 

0.0050 

19*2 

0.1970 

0.0094 

20.9 


0.0102 

0.0001 

102.0 

0.0492 

0.0012 

41.0 

O.O 962 

0.0054 

17.8 

0.1930 

O.OO 96 

20.1 


Data showing effect of camphor on the reciprocal solubility of acetic acid and 
olive oil are given by Wingard, 1917. 

Distribution op Acetic Acid Between Water and Collodion. 

(Northrop, 1989.) 


HgO layer (C x ) 

* Collodion layer (Cgp 

* 

0.01 

0.01 

1.0 

0.10 

0.099 

1.0 

1.00 

0.87 

0.87 

5.00 

3.05 

0.61 


Results are also given for the distribution of acetic acid between aqueous 
sodium acetate solution and collodion 



c 2 h 4 o 2 
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Distribution of Acetic Acid Between Aqueous Sodium Acetate Solutions 

AND EtHYLETHER- AT 20°. ( Lofman, ,1919.) 




Distribution 

Cnnffirimt ^‘ 1 ( 

CII 3 COOH per liter Aq. 

layer \ , 

\ t y. M. 

CH, COOII per -liter Ether layer./ 

Concentration 

O.'O normal 

1.0 'normal 

2.0 normal 

3.ft normal 

of UI 3 

COOII. 

ClfcjCOONa t— 11^0). 

CIi 3 COO Na sol. 

CH 3 COO Na sol. 

CH a COONa sol. 

0.0200* 

normal. 

. 2. JO 

2.07 

2.15 

2.25 

0 .o 3 l 25 

» 

2. 10 

2 . 15 

2. i5 

2.25 

0.0625 

» 

2.09 

2 . 23 

2.24 

2.34 

O. 125 

» 

2 . o4 

2.25 

2.24 

2 .36 

0.25 

» 

2.00 

2.20 

2. 3 o 

2.42 

o. 5 o 

.» 

I .92 

2. iG 

2.21 

2.33 

I.00 

» 

I.71 

1-97 

2.17 

2.27 

0 

0 

» 

1.45 

1.70 

2.00 

2.18 


Results showing the distribution of acetic acid between aqueous salt 
solutions and benzene at 35 0 are given by Mittra, 1928. 


Distribution of Acetic Acid Between Acetone and Glycerol At 25 °. 

(Smith, 192t“22.) 

Milllmols. Cll 3 COOH per liter in MlUlmoly CH,COOH per liter in 


(Uvcerol layer 

Acetone layer 

A 

Glycerol layer 

Acetone layer 

A 

(G). 

(A). 

g’ 

(G). 

(A). 

G* 

0.9^26 

I . 725 

i .83 

3.875 

7-00 

I.8l 

1 00 

I . 825 

1.82 

4.6o 

8.20 

I.78 

1.60 

3.025 

1.80 

4.85 

8.60 

1 *77 

2.77 

4 - 7 ° 

1.70 

10.00 

17.60 

1.76 

a. 775 

4.775 

1.72 

17.30 

29.30 

1.69 


Data for the distribution of mixtures of Acetic Acid and Hydrogen Peroxide 
between water and amyl alcohol, and between water and ether are given by Perschke 
and Tschufaroff, 1926. They also give results for the distribution of these compounds 
determined separately, which agree with those of Herz and Fischer, 1904-05, and 
Calvert 1901 


Distribution of A.cbtic Acid Between 2 .2.4 -Trimethyl 
Pentane (i Octane) and /3 Methoxy Ethanol. 

(Henriqles, 1933 .) 


Results at -19*5° 

Gra. Mols. CH^COOH per liter 

1 

Results at o° 

On. Mols. CHgCOOH per liter 

1 

Pentane layer ( 1 ) Ethanol layer ( 2 ) x 2 'Pentane layer (T) 

Ethanol layer ( 2 )' 2 

0.0013 0.1709 

0.0078 

0.0033 

O.1563 

0.021 

0.0029 0.3743 

0.0077 

O.OO46 

O.1613 

0.028 

O.OO64 0.6652 

O.OO96 

0.0084 

O.3619 

0.023 



0.0105 

0.3302 

0.032 



O.O169 

0.6212 

0.027 
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BQOXLXBRIUM IK THE SYSTEM ACETIC ACID AMD PYRIDINE. 

( 3 w«ring*n and Ross, 1934 .) 

Mixtures of the two compounds contained in small sealed glass tubes 
were frozen and after removing from the freezing bath the point was 
determined at slowly rising temperature at which the last crystal dis¬ 
appeared in the melted mixture. 


Mol. Percent Solid 0 Mol. Percent Solid 

CH^COOH in Mixture P tee® c Cl^COOH in Mixture Phase 


“43 * 5 


0.00 

W 

“ 52.9 

68.202 

C 6 H 6 N. 4 CH 3 C 00 H 

Ti II 

“ 47*1 


6.345 

H 

“ 47*5 

72.438 

“50.6 


12.566 

II 

“ 44-5 tr 

pt.74.790 

” . CH.COOH 

“ 55,3 


18.529 

II 

“31.8 

76.256 

CH.COOH 

“6a.3 


24*359 

II 

-26.9 

77.722 

°lt 

-67.5 

“ 57*4 

Butec, 

29.943 

35*225 

" -f C r H f N.CH^COOH 

c.h.n.cLcooh v 

“ 17.7 
- 9.2 

80.771 

83.720 

II 

IT 

“51*6 


40.268 

° H ° 0 

“ 5*9 

84.773 

II 

-48.6 


45*440 

II 

0.0 

86.790 

II 

-48. a 

m. pt. 

50.004 

H 

+ 3.7 

88.568 

II 

- 49*1 


54.890 

It 

6.6 

90.710 

ft 

“ 52.3 


59.594 

II 

10.95 

94.834 

II 

“ 56.7 


63.927 

II 

16.3 

100.000 

II 

“ 59 * 

Butec. 

66.0 

" . C b H 6 N.4CH 3 CXX)H 





Rkgipjiocax. Soxuhiuty or Aortic Acid and Anh.ink. 

(O' Column, 1931.) 


Thu freezing-point method could not he used in all cuseu and saturated solutions 
in contact with large amounts of *olid at, definite temperatures were prepared. 
These were analyzed by titrating the acetic acid in weighed portions and calculating 
the aniline by difference. The determinations were plotted and the following 
results! read from the curve. 


r 

Mui*. cm, c.im« 

I»pr im> nests, 

»ftt. sol. tioUU Phsar. 

Mots. CH.COOH 
pnr UH> mots. 

t*. sat. sol* 

Stolid Pbnsiu 

16.6.. 

. . 100.0 

cH f c<K>8 

16,7 (Brit. I.J 

67.0 

:* If, MM CM, COOtt 

1 5 .0. , 

. . 97 -° 

*> 

io.o .... 

< 6.5 

» 

10.0,. 

. . 91 ri 

s> 

6.0 .... 

•»«-7 

1) 

S.o. 

.. 88.2 

n 

0,0 .... 

3 a . 2 

» 

CKO. . 

.. 85.6 

» 

5 .o .... 

27 . 0 

K 

—• v • 4 l( 

m B4.2 

CH.COOH ♦ C f H,WH, *CH.COOH 

-- !<>.<>- 

22. 5 

»> 

— 5.0,. 

.. 83.5 

(imuUhlH} 

— l 5 . 6 lir.pl.. 

18.2 


10.0.. 

.. 81.8 

n o 

— 17.O . . . « 

ty .5 C t lI«MH, *ai.c: 001 Iumsliitite) 

15 . 0, < 

.. 80.4 

B W 

— 20.0 .... 

<0.0 

C* H t Ml, (utinulita j 

«8.u.. 

.. 79.7 

» » 

— I7.5 .... 

22.0 

» n 

8.0. . 

.. 81.5 

C* !I«8K t .«CK»(XM>IK {tm»wfek) 

*i 5 .o . ^. 

16.5 

» 

,*.»■ %, 0. . 

.* H .|,7 

» » 

— 12.5 .... 

11,0 

» 

0.0. , 

.. 83.3 

t 

— 10.0 .... 

6.5 

a 

-1 ■ 5 . 0 . . 

.. 8t*6 

»p 

-■ 7*5- 

2.2 

> 

10,0. , 

.. 79.0 

» 

— 6.0 .... 

0.0 

» 


More recent determinations especially of the unstable regions, are given 
by Pufichia and Rikovski, 1932(a). 












Equilibrium in the System Acetic Acid and iNitrosobenzene. 

(Hamaick. and Illingworth, 1930.) 


The synthetic, sealed tube, method was used and the end point taken as 
that at which the last small trace of solid just failed to disappear. 


Mol. Percent Mol. Percent 



C 6 H 5 N 0 in 
Mixture 

Solid 

Phase 

t° 

CgHgNO in 
Mixture 

Solid 

Phase 

16.3 

0.0 

CELCOOH 

" +c 6 h 5 no 

52.0 

39.57 

CLILNO 

e t . 5 

16 Eutec. 

7-0 

57.7 

55.31 

27.5 

II .06 

C e H^N 0 

58.5 

58.82 

11 

41.0 

20.49 

62.0 

69.42 

it 

47.0 

29.16 

II 

68.5 

100.00 

n 


SoLUBitiTy OF AcfcTnc. Aon in Carbon JDi8Ulfidb> CrcLOHEXANfi and in 
Petroleum, (Jones, 1923 . j 

The synthetic method was used and attention was directed particularly to th$ 
region of the critical solution temperature. The author was interested in the 
effect of small amounts of water upon the critical solution temperature and the 
use of this data as a criterion of purity of acetic acid. In addition to the results 
for pure acetic acid he gives data for the change in C* S. T. caused in each cas£ 
by increasing amounts of water. 

CH* 3 C 00 U. 4 - Petroleum 

lr*t form nn. cnnn -x. r tt • i >» i 



"'Gms. SSTcbOlP 


Gms. CHjCOOH 


Gms. CHaCOOri 

MtKcUrtltiy 

per too. gins. Miscibility 

per lOO gms.. 

Miscibility 

per 100 gms. 

'temp. 

sat. .sol. 

temp. 

sat. sol. 

temp. 

sat. sob 

0.5 

19.6 

I .0 

34.5 

22,9 

25.54 

3 . 9 * 

4». 7 

3.2 

42-3 

36.2 

26.92 

9 

56.1 

4 . 2 * 

54-6 

47.2 

4 l.O 

2 6 

24.6 

2.8 

67,03 

49.80 

52.72 


49-3 

- 2.8 

76.0 

5p.*5* 

56.01 

-^-5,2- 

66.1 



5o-5* 

65*5 7 





48.9 

73.5 





39.6 

82 61 

‘Denotes critical solution temp. 



25.6 

88.5i 


Solubility of Acetic Acm in Cotton Seed Oil and in Kebosene 
and Vice Versa. (Gordon and Raid, 

The mixtures were constantly shaken at 2 5° for four hours. After separation 
of the two layers the acetic acid in weighed amounts of each was determined by 
titration* The weight of oil was calculated by difference. 

100 gins. Cotton Seed Oil dissolve 55.7 gms. CHjCOOH at 25° 

» Kerosene » 21.77 gins. » 

» Anhydrous acetic acid » 5.6 gras. Cotton Seed Oit at 25* 

» v * 12.5 gms. Kerosene at *5* 



ACETIC ACID 


117 


c 2 h,o 2 


Freezing-point data are given for mixtures of Acetic Acid and each of 
the following compounds: 


Acetamide (25) 

Acetic Anhydride ‘(8) 
Aniline (21)(23) 
Azobenzene (22)(31) 
Benzamide (2s) 

Benzene (3) (9M10) (11) 
(12)(13)(14) 

+ Water (10) 


Di methyl Oxalate (3) 
Di methyl Pyrone (2) 

Di methyl Succinate (3 
Ethyl Ether (8) 
Ethylene Bromide 


Benzene 
Benzene 
Benzene 
Benzoic Acid 


Formamide (19) 
Formic Acid (18) 


+ Naphthalene(11)Mesidine (24) 

+ Vaseline (11) Mercuric Acetate 


(9) (14) 
( 15 ) 


( 7 ) 


(1) 


Mercuric Acetate + 
Phenol (7) 

a and (3 Naphthylamine(2i 
Nitrobenzene (9} (18) 

<2, a, p Phenylene 
diamine (21) 


Carbon Disulfide (8) 

Chloro Acetic Acid (1). 

( 6 ) 

Chloro Benzene (27)(18) 

Cyclohexane (16) (17) 

Di chloro Acetic Acid (i)Phenol (7) 

Di methyl Aniline (24) (29)Phenyl Hydrazine (32)(29) 


Picric Acid (4) 
Piperidine (29) 

Propyl Alcohol (8) 
Pyridine (29) 
Phosphorus Acid (26) 
Quinoline (29*) 

Sodium Acetate (5) 
Sulfuric Acid (8) 
Styryl Ketone (30) 

Q, a, p Toluidine l 21 ) 
124 ) 

Thymol (20) 

ITrichloro Acetic Acid 
(1) 

Urea (28)(21) 

Urethan (28) 
p Xylene (20) 


(1) Kendall, 1914; (2) Kendall, 1914(a); (3) Kendall and Booge, 1916; 

(4) Kendall, 1916; (5) Kendall and Adler, 1921; (6) Mameli and Mannessier, 
1913; (7) Mameli and Cocconi, 1922; (8) Pickering, 1893; (9) Dahms, 1895; 
(10) Dahms, 1896; (11) Roloff, 1895; (12) Groschuff, 191a; (13) Baud, 1912 
(i4pBaud, 1912(a); (15) Baud, 1912(b); (16) Baud, 1913(a); (17) Baud, 
1913(b); (18) Baud, 1913(c); (19) English and Turner, 1915; (20) Paterno 
and Ampola, 1897; (21) Kremann, Weber and Zecfcner, 1925; (22) Kremann and 
Zechner, (1925); (23) O'Connor, 1921; (24) O'Connor, 1924; (25) Kremann 
Mauermann and Oswald, 1922; (26) Redfield and King, 1936; (27) Burnham and 
Madgin, 1936; (28) Puschin and Rikovsky, 1932; (29) Puschin and Rikovsky, 
1932(a); (30) Puschin and Kdnig, 1928; (31) Bradley and Marsh, 1933; 

(32) Trifonov and Tscherbow, 1929. 


GLYCOLIC ACID CH 2 OH.COOH. 

Solubility in Water. 


t°. 20°. 

Gms. CH 2 OH(COOH) 
per 100 gms. H 2 0 o. 033 


(Emich, 1884.) 

6 o°. 8o°. 

0.102 O.235 


0.850 


Distribution of Glycolic Acid Between Water and Ether. 
(jPinnow, 1910 . j 

Results at R>°. Results at$o°-8 rt . 


-Concentration of acid In 

(!) 

II* 0 layer (i). 

(C a H s ) s O layer (2 ) 

(‘4* 

Or. 741 

0.0235 

3 i .5 

0.3695 

0.0114 

32.4 

O.. I79 

o.oo 55 

3 , 2.5 

0.120 

0.00370 

3.2 .0 

1 .258 

0.0398 

3 i .6 


Concentration 

of acid in 

fil. 

IfjO layer ( 1 ). (C* 

TI s ) 2 0 layer ( 2 ). 

(•i)* 

1.0975 

0.0807 

35.7 

0,3442 

O. O090 

38.2 

O.I74 

0.0048 

36 3 

0. I 12.5 

O.0026 

44 »i 



Distribution of Glycolic Acid at 20° Between: 
(Dletzel and Schmitt, 1932.} 


Water and Ethyl Ether Water and Amyl Alcohol 

Gm. Kols. CHgOH.J SOOH per liter Gm. Mols. CHgOH.COOH per liter 


t HgO layer 

(CgH 5 )gO layerA 

^ HgO layer 

C 5 H u 0H layer \ 


0.250 

0.0087 


0.243 

0.0415 


0 .‘442 

0.0141 


0.429 

0.0769 


O.634 

0.0195 


O.677 

0.1241 


O.89O 

O.O267 


0.925 

0.1713 


I.I46 

O.0339 


1.173 

O.2185 


THIACETIC ACID CH* 

COSH. 




Distributio 

n of Tiiiacetic Acid 

at 25 ° Between : 

(Smith, 1921 , 1922 .) 

Water and Ethyl lather 

Acetone 

and Glycerol. 


Millimols. Cri 3 COSII per liter. 

c a 

MLitlimols. CH 3 C 0 SII per liter. 

A 

U, O layer ( C t ). (C 2 II 5 ) 2 0 layer (C*l. 

(Ti’ 

Acetone layer (A). G 1 

v*erol layer (G). 

G* 

0.967 

0.8o*>, 

0. 83 o 

3.04 

i .56 

I .gS 

r .39 

1. i 65 

o. 83 q 

5.36 

ft. 3 G 

ft. ft.7 

3.175 

ft. 67 5 

0.843 

9.40 

3 . 6 o 

ft. 6ft 

6.00 

5 . 3 o 

0.884 

14. 3 o 

4.Go 

3 .io 

9.70 

8 . 5 o 

0.877 

3 o. 10 

9 - 4 <J 

3 „ fto 


ETHYI BROMIDE (Bromo Ethane) CH 3 CH 2 Br. * 


Solubility of Ethyl Bromide in Water. 


t° 

Gms. CgHgBr per 100 gras. HgO 

Authority 

0 

1.067 

Rex, 1906 

10 

0.96s 

n n 

17.5 

0.963 

Fuhner, 1924 

20 

0.914 

Rex, 1906 

30 

0.896 

n n 

30 

0.893 

Van Arkel and Vies, 1936 


Solubility of Ethyl Bromide in Ethyl Ether. 

(Parmentler, 1892.) 

t 0 ’ 

Gms. CgHg Br 0 

Gms. CgHgBr 


per 100 gras. (CgHg)gO c 

per 100 gras. (CgHg)gO 

“13 

632 22.5 

302 

0 

56 l 32 

253 

12 

462 



Freezing-point data an given for: 

Ethyl Bromide + Carbon disulfide (Timmermans, 1934.) 

" + Benzene (Wyatt, 1929.) 

" " + n Butyl bromide (Timmermans, 1934.) 

" " + iso Butyl bromide " " 

" M + Ethylene bromide (Timmermans, 1928; (a).) 

" " + Methylene bromide (Timmermans, 1934.) 

" " + iso Pentane (Sapgir, 1929.) 

" " + Propyl bromide M " 

(a) Timmermans and Mme. Yesselovsky, 1931. 
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ETHYL CHLORIDE (Chloro Ethane) CHgCHgCl. 

Solubility of Ethyl Chloride in Water. 


C 2 H 5 


t Gms. CgHgCl per. 100 gms. H^O Authority 

0 0.447 Van Arkel and Vies, 1936 

1 ' 7*5 0.57 Fiihner, 1924 


Solubility of Ethyl Chloride in Carbon Tetrachloride and 
in Dichloro Ethane. 

(Kaplan and Romantchoufc, 1936 •) 


Solvent 

t° 

cc CgHgCl (at 0 ° 

and 760 ram) dissolved per lcc solvent at: 



' 100 

150 

200 

240 

300 

500 

640 mm Hg 









pressure 

:ci 4 

“10 

16 

30 

58 

148 

— 

— 

— 

11 

0 

10 

l6 

40 

58 

114 

— 

— 

It 

+ 20 

10 

l6 

22 

30 

40 

118 

300 

' 2 H 4 C1 2 

“10 

50 

112 

190 

300 

— 

— 

— 

T1 

0 

37 

70 

107 

iso 

227 

— 

— 

11 

+20 

25 

38 

52 

67 

85 

182 

340 


Solubility of Ethyl Chloride in Organic Solvents at 32 0 . 

(Zellhoefrer, 1937 ; Zellhoeffer, Copley and Marvel, 1938 .) 


Solvent 


Gras. CgflLCl 

Formula Formula per 100 ccf solvent 

at 557 mm pressure( 1 ) 


Carbitol acetate 
Carbitol ethyl ether 
Dimethyl ether of tetraethylene 
glycol 

P M M 


CpH-OtCHpCflpO) ? C 0 CH„ 
C 8 H 5 0 (CH 2 CH 2 0 ) 2 C 2 H 5 

CH 3 0 (CH 2 CH 2 0 ) 4 CH 3 


Diethyl ether of tetraethylene glycolCg^OtCIfeCHgOUCgHs 
Dimethyl ether of triethylene glycol[CH 3 0 (CH 2 ) 2 0 CH 2 ]. 2 
Butyl carbitol acetate n C 4 H Q 0 (CH 2 CH 2 0 ) 2 C 0 CH 3 

Diethylene glycol diacetate [CH3COOCH2CH2] 

1.1.2.2 Tetrachloro ethane ClgCHCHClg 

Ethyl ether of diethylene glycol 


acetate C 2 H 5 0 (GHgCHg 0 ) g C 0 CH 3 

Diethyl ether of diethylene glycol C 2 H 5 0 (CH 2 CH 2 0 ) 2 C 2 H 5 


23.8 

27.8 

21.8 

23.7 (2) 
21.2 
17*0 

22.5 
18.1 

30.8 

24.5 (2) 

30.6 (2) 


(1) Vapor pressure of C 2 H g Cl at 4-5°. 

(2) Gms. per 100 gms. solvent at 557 mm pressure and 32.2 0 . 

GLYCOL CHLOR HYDRINE CHgCLCHgOH. 

Results for the critical solution temperature of mixtures of glycol 
chlor hydrine and i Octane are given by Cornish, Archibald, Murphy and 
Evans, 1934* 
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ETHYL IODIDE (Iodo Ethane) CH 3 CH 2 I. 


SotcB iliti op Ethti Iodidb in Vatbk. 

Gms. CgHgl per 1(X) gras. HgO Authority 

0.441 Rex, 1906 


22.5 0.390 Fiihner, 1924 

30 0.404 Gross and Saylor, 1931 

30 0.41S Rex, 1906 

The distribution coefficient, defined as the milligrams of C 2 H 5 I per 
liter of blood divided by the mgs. per liter of the saturaging gas 
mixture, composed of approximately 40 mgs. C 2 H 5 I per liter of air, was 
found to be 6.7 at 37 0 , for the bloods of 15 normal individuals. A 
correlation of this value and the number of red blood cells and the per¬ 
centage of haemoglobin was made. 

Freezing-point data for mixtures of Ethyl Iodide and Ethyl Ether are 
given by Wroczynski and Guye, 1910. 

ETHYL HYPOCHLORITE C 2 H 5 OC! 

Distribution of Ethyl Hypochlorite Between Water and 
Carbon Tetrachloride. 

( Taylor, Mac Mullin. and Gr animal, 1925.) 

Carbon tetrachloride containing ethyl hypochlorite was stirred with an equal 
volume of water untill equilibrium was reached, and samples of each layer were 
withdrawn and analyzed for available chlorine. 



Mo Is. 
per 

C s H s 0 Cl 
liter ol 


Mols. 

per 

C 2 II s OU 
liter of 

t°. 

c c.[~r 

*H a 0. 

r. 

CCl t . 

rf 2 o. 

5... 

... 0.3355 

o.o8o5 

22.5 ...., 

. .. 0.0637 

0.03‘2I 

a.. 

... o.i583 

0.0541 

36.o.... 

. .. 0.3 121 

0.0759 

». 

... 0.0690 

0.034l 

» .... 

. .. 0.l64*>. 

o.o54o 

22.5. 

» ..... 

... 0.3499 

... 0.1997 

0.08019 

0.0597 

» ...., 

,.. 0.0692 

o.o344 


ACETAMIDE CH 8 CO.NH,. 

Solubility in Water and in Alcohol. [Speyers, * 902 } 




In Water. 


In Elbyl Alcohol. 

t". 

{$)• 

(ft). 

{ C ). 

( a ). 

(ft). 

(<■*)• 

0. 

IT) 

O 

i 38 .o 

29.6 

85.62 

29.O 

l 8.5 

10. 

104,9 

170.0 

34.0 

86.2 

43.0 

26.0 

20. 

104.3 

220, o 

40.8 

87.3 

65,0 

33.8 

3 o... >. 

I 03.7 

UJ 

0 

0 

b 

47-7 

88.8 

100.0 

43 .o 

4 o-- 

io 3 .o 

4iO.O 

55.5 


i 45 .o 

53.5 

5 o ..... 

102.3 

56 o.o 

64-0 

93.0 

220.0 

64.5 

60.. t .. 

101.6 

85 o.o 

74.0 

95.5 

370.0 

76.5 

. of 100 cc. 
slamide per 

sat. solution in gms. 
10O gm. mols. solution. 

(&) Gms. 

Acetamide 

per 100 gms. 

solvent. 


ioo gms. commercial .absolute ethyl alcohol dissol ve 3l.5 gms. Acetamide at 20-25° C. 

(P.ucher and Dehn, 1921.) 

Results for the freezing-point depressions of aqueous acetamide solutions 
containing increasing gram formular weights of CHXONIL per 1000 gms. of 
H g 0 are given by Chadwell and Poleti, 1938. 
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Solubility of Acetamide in Benzene by the Synthetic Method, 
{Moles and Jimeno, 1913-.) 



ii 

per 100 gms. 


Aceiamfde per loo gms. 


Acetamide 

Benzene 


Acetamide Benzene 

t . 

layer. 

layer. 


layer. 

layer. 

IOO. . 

. 86.0 

4.0 

1 35 .... 

. . . . 09.O 

u .5 

no.. 

. 81.0 

5.0 

i 37 . 5 ... 

- 55.0 

14.0 

120. . 

. 74.0 

6.5 

140. 

-... 5 o,o 

19.0 

125 . . 


7.0 

142. 

.... 3 q.o 

24 * 0 

i 3 o.< 


8.5 

1 ^ 2 . 5 cril. t.. 

34.0 


Solubility of Acetamide in 

Urethan and 

in p Toluidine. 



(Mortimer, 1923.1 




m Uretkan. 


In p Toluidine 


Urns, acetamide 



Gms. acetamldje 



per too gms. 

Mols. per com 


per 100 gms. 

Mols. per cent 

t°. 

Lrothan. 

Acetamfde. 

t°. 

p Toluidine. 

Acetamide. 

40. 

65.7 

49-8 

40... 

27.2 

33.0 

60. 

179*2 

73.0 

60.., 

35.5 

60.8 

70. 

295.8 

87.1 

70... 

ai 3.8 

79-5 


ioo gms. pyridine dissolve 17.75 gms. acetamide at 20-25°; 100 gms. aq. 50 per 
cent pyridine dissolve 84.7 gms. acetamide at 20-25°. (Dehn, 1917.) 


Critical Solution Temperatures of Separation of Mixtures 
of Acetamide and Other Compounds. 

(Lecat, 1927a; 1928, 1929, 1930.) 




Percent 


Percent 

Mixture or t of 

CHjCONHg* and: Separation 

CH,CONH„ M1ItUre 01 

in Mixture CH 3 C0Wi 2 and: 

t° of 

Separation 

CHgCONHg 

in Mixture 

Acenaphthene 

178 

64 Ethyl oxalate 

31.5 

_ 

i Amyl Benzoate 

iq.0 

55 Ethyl benzoate 

70.8 

— 

i Amyl butyrate 

126.8 

12 Eugenol 

59*5 

— 

i Amyl valerate 

163 

16 Eugenol methyl ether 

61.5 

— 

i Amyl oxalate 

113 

_ ^ n 11 11 

74 

— 

Benzyl acetate 

56 

— Guaicol 

20.5 

— 

Borneol 

ll6 

— Geraniol 

58.6 

— 

Bornyl acetate 

134 

32 Indol (from Indene) 

144 

17.5 

Bromo benzene 

110 

4 p Iodo toluene 

175 

— 

Bromo a naphthalene 

175 

56.5 13 Iso safuol 

128 

47 

g Bromo toluene 

1 Butyl benzoate 

156 

— Menthol 

45 

— 

126 

42.5 Methyl benzoate 

61.7 

— 

n " " 

132 

49 p Methyl acetophenone 

54.4 

— 

i " valerate 

119 

10.5 Methyl cinnamate 

60.8 

— 

i " valerianate 

163 

— Methyl salicylate 

80.6 

29 

Chloro a naphthalene 

168.3 

52 Methyl a naphthalene 

169.5 

44 

p chloro nitro benzene 73.2 

— Naphthalene 

148.5 

27 

Cineol 

67 

— q Nitro phenol 

43 

— 

Citronelal 

50 

— Penta chloro ethane 

95 

3 

p Cresol methyl ether 

107 

11 Phenetol 

108.5 

11 

Di benzyl 

18s 

68 Phenyl acetate 

30 

— 

p Di bromo benzene 

180 

18 Phenyl ether 

113 

— 

6 Di chloro benzene 

150 

11 Phenyl oxide 

160.8 

52 

P " " 

148. s 

10 Pulegon 

66 

36 

Di methyl aniline 

120.5 

17.3 Propyl benzoate 

115 

— 

q Di methyl toluidine 

174 

16.5 Saf rol 

136.5 

32 

Di phenyl 

167 

50.5 i M 

128.5 

— 

11 mAkt hanA 


< n i lidi n#* 

2U. 

— 
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ACETAMIDE 


Freezing-point data are given for mixtures of Acetamide and each of the 
following compounds'. 


Acetic acid (1). 
Acetic anhydride (1) 
Benzene (7) 

Benzoic Acid (1) 
Benzoic anhydride (1) 
Camphor (9) 


o, m & £ Dioxy benzene (2) Phenol {4)(10) 
a & j 3 Naphthol (2) Phenol + C 2 H 5 0 H (4) 

2, 1 & p Nitrophenol (2) Pyrogallol (5) 

Nitroso dimethyl aniline(3) Salicylic acid (6) 

Oxy benzoic acid (2) Triphenyl guanidine (8) 

Phthalide (8) 


(1) Kremann, Mauerman and Oswald, 1922 (2) Kremann and Auer, 1918; 

(3) Kremann and Wlk, 1919,’ (4) Kremann and Wenznig, 1917; (5) Kremannand 
Zechner, 1918; (6) Rheinboldt, Henning and Kircheisen, 1925; (7) Moles 
and Jimeno, 1913; 18 ) Lautz, 1913; (9) Jefremow, 1915; (10) Boon, 1939. 


METHYL URETHAN NH 2 C 00 CH 3 . 

Distribution of Methyl Urethan Between Water and Olive Oil. 

(Baum, 1899; H. von Meyer, 1909.) 

Q Gras. NHgCOOCH 3 per 100 cc C g 

i HgO layer (C^ Oil layer (C g ) ' 

room temp. 7.50 0.275 0.037 

Freezing-point data for mixtures of Methyl Urethan and Menthol are 
given by Scheuer, 1910 

GLYCINE (Glycocoll) CH 2 NH 2 COOH. 

Solubility of Glycine in Water. 

(Dalton and Schmidt, 1933.) 


The following values are those derived from a solubility equation 
based upon the results of thirty very careful solubility determinations 
made at ten temperatures between o° and 6o°. Previous determinations by 
Dehn, 1917,,* Pfeiffer and Wiingler, 1916; Pfeiffer and Angern, 1924; 

Cohn, 1932, Sano, 1926a and Ando, 1926, differ more or less from the 
present results. The authors also give density determinations at 25 0 of 
aqueous glycine solutions varying in concentration from 9.2 to 20.4 per¬ 
cent CH^NHgCOOH. The following results shown in parentheses are by Dunn, 
Ross and Reed, 1933. The density of the saturated solution at 25 0 is 
given as 1.0831 by McMeekin, Cohn and Weare, 1936. 


c 0 

Gtas. CHgNHgCOOH 

c c° 

Oms. CHgNHgCOOH 

z° 

Gms. CHgNHgCOOH 


per 100 gras 

• V 


per 100 gras. HgO 


per 100 gms. HgO 

0 

14.18 ( 

14.31) 

30 

27.59 

60 

45-26 

5 

16.03 


35 

30.32 

65 

48.3s 

10 

18.04 


40 

33.16 

70 

51.39 

15 

20.20 


45 

36.19 

75 

54-39 (57.49) 

20 

22.52 


50 

39.10 (40.15) 

100 

67.17 175.20) 

25 

24.99 ( 

as.31) 

55 

42.18 
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GLYCINE 

Solubility of Glycine in Water and in Aqueous ‘Solutions of Salt's at 20 °. 

(Pfeififfer andWflrgler, 1916.) 

Solutions of the neutral salts of known content were shaken with glyeine two 
days at 20°. This period was sufficient for complete saturation. The glycine 
present in the saturated solution was determined by the Sorensen titration method. 
Tests showed that the salts present did not interfere with the accuracy of the 
method. For the solutions in which large quantities of glycine dissolved, a correction 
of the concentration of the salt resulting from the expansion of the solution, was 
applied. This was o .58 cc. for each gram of glycol in 2 cc. of the sat. solution 
made with salt solution containing m mols of salt per io cc. The correction 

ormula is x = m ^ in which n is the grams of glycol per 2 cc. 



Mots, 'salt per liter of 



Mols. salt per liter of 


Salt used 

original 

solution. 

Anal sol. sat. 
with glycine. 

per 100 cc. 
sat. sol. 

Salt used 

original 

solution. 

final sol. sat. 
with glycine. 

per lOO cc. 
3 at. sol. 

Li Cl. . . 

0.q6 

0.843 

SO. 94 

CaCl,. 

O.267 

0. 234 

21-48 

LiBr.... 


o. 85 i 

21.22 

» . 

0.534 

0.46l 

« 3 .48 

NaCl... 

I .OO 

0.881 

20.49 

» ... 

0.57 

0.49 

24 • 24 

» ... 

2.00 

,r .76 

20.90 

» ...... 

1 . 07 

O.90 

27.35 

» ... 

4-00 

3 . 5 o 

21.2.8 

» . 

2 .l 4 

r.70 

35 .o 8 

Na Br.. 

1 .OO 

0.88 

20. &2 

Ga (N0 3 ).>.. 

0.5 

O.426 

25.57 

Na I.... 

0.96 

0.844 

20.00 

Ba(C 10 *) 2 ,. 

0.412 

0 . 351 

25.45 

NaNO,.. 

0.5 

0.44 

20 . 75 

» 

0.617 

0.520 

27.66 

» 

1.0 

0.874 

2l.7(> 

» 

0.836 

0.693 

^9 49 

» 

2.0 

i . 7 3 

23 .12 

BaGI-». 

o .5 

o. 43 i 

23.75 


4.0 

3.42 

24.89 

BaBr 2 _ 

o .5 

0.428 

24.54 

NaClOj 

1.0 

0.870 

21.74 

Ba(N 0 3 ) 2 .. 

o .5 

0.428 

24.85 

Na,S 0 4 . 

0.5 

0.439 

20. y 5 

SrCI. . 

0.25 

0.219 

21.36 

K<Sl .... 

o /5 

0.443 

19.78 

» .... 

0.5 

0.432 

23 . 3 i 

» .... 

1,0 

0.886 

I 9 - 7 8 

» . 

1.0 

0.849 

26. o 5 

» .... 

2.0 

1 *77 

19.60 

» . 

-2.0 

1.62 

33 .oi 

» .... 

4.0 

3.59 

17.81 

SrBr.. 

0.49 

0.421 

24.40 

CaBr 2 .. 

6.5 

0.436 

24.97 

Sr(NO a ) 2 .. 

0.5 

0.428 

24.91 


Several determinations in 2.0 normal solutions of LiBr, NaBr and KBr made 
with 2.0 normal H Cl instead of water gave 34-7 gms. glycine per ioo cc. in each 
case. A similar determination made with 2.0 n Na N 0 3 in 2.0 n HC 1 gave 37-56 gms. 
glycine. 

100 cc aqueous solution simultaneously saturated with potassium 
chloride and glycine at 20° contain 18.0 gms. CH 2 NH 2 C 00 H + 27.0 gms. 
KC 1 . (Pfeiffer and Modelski, 1912.) 

10 cc of saturated cold aqueous magnesium perchlorate solution . 
dissolve about 8.0 gms. of NH 2 CH 2 COOH. (Du claux and Durand-Gasselin, 
1938.) 

Solubility of Glycine in Aqueous Salt Solutions at 22 0 . 

(Ando, 1931.) 


Aqueous 

Cone. 

of 

Gms. NHgCHgCOOH 

Aqueous 

Cone, of 

Gms. NHgCHgCOOH 

Solution of: 

Aq. Sol. 

per liter sat. sol. 

Solution of: 

Aq. Sol. 

per liter sat. sol 

RbCl 

1.0 

a 

195.1 

k 2 so 4 

1.0 R 

208.5 

KC 1 

1.0 

R 

203.9 

KI 

1.0 R 

209*. 2 

11 

3.0 

R 

199.2 

CH COONa 

1.0 a 

196.1 

NaCl 

1.0 

R 

209.8 

BaCl 2 

1.0 R 

234.9 

11 

3*0 

R 

215-4 

CaCl^ 

1.0 R 

242.9 

Liei 

1.0 

R 

217.6 

Mannitol 

0.5 R 

186.7 

KBr 

1.0 

R 

205.1 

Cane Sugar 

1.0 R 

155.7 

KN0 3 

1.0 

R 

208.5 

u n 

1.0 ft 

196.9 
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SOLUBILITY OF GLYCINE IN AQUEOUS SOLUTIONS OF ETHYL ALCOHOL. 
(Dunn and Ross, 1938.) 



Wc. Percent 

d. or 

Gms. CHgNHgCOOH 


Wt. Percent 

d. of 

Gms. CHgNHgCOOH 

t° 

CgHgOH m 

sat. 

per 100 gms. 

t° 

CgHgOH in 

sat. 

per 100 gms. 


8 olvent 

solution 

solvent 


Solvent 

solution 

solvent 

0 

20.32 

O .988 

3*95 

45 

20.32 

1.01 

i 5 -o 

0 

42.52 

0.942 

1.03 

45 

42.52 

O .928 

4.62 

0 

6 * 7.27 

O .884 

0.20 

4S 

66.94 

O .856 

0.756 

0 

92.54 

0.820 

0.008 

45 

92.61 

0.795 

0.0294 

25 

20.32 

0.994 

8.72 

65 

20.32 

1.03 

24*5 

25 

42.52 

0.931 

2.47 

65 

42.52 

0.930 

8.03 

25 

66.94 

O .869 

0.448 

65 

66.94 

0.847 

1.23 

25 

92.61 

O .806 

0.0172 

65 

92.61 

O .784 

0.0488 


Solubility of Glycine in Aqueous Solutions of Ethyl Alcohol at 25 0 . 

(Cohn, McMeekln, Edsall and Weare, 1934.) 


Vol. Percent 

d. 

d. of Gms. CHgNHgCOOH 

Vol. Percent d. 

d. of Gms. CHgNHgCOOH 

CgHgOH in 

of 

sat. 

per 100 gms. 

CgHgOH in 

Of 

sat. 

per 100 gms. 

Solvent 

8 olvenc Solution 

sat.sol. 

Solvent 

Solvent Solution 

sat. sol. 

0.0 

0.9971 

I .0831 

20.00 

20.0 

0.9717 

1.0140 

9.944 

5.0 

0.9901 

I .0646 

17.31 

40.0 

0.9447 

O .9611 

3.962 

10.0 

0.9935 

I.O 464 

14.64 

60.0 

0.9051 

0.9107 

*•296 

15*0 

0.9774 

1.0307 

12 .l 6 

80.0 

0.8550 

0.8598 

tf .243 


Data lor the solubility of glycine in aqueous and in aqueous alcohol 
solutions of different hydrogen ion concentrations are given by Sano, 
1926a. 


Solubility of Glycine at 25° in 80 Volume Percent Ethyl 
Alcohol Containing Inchbasing Amounts of Sodium Chloride. 

(Cohn, McMeekin, Oreenstein and Weare, 1936.) 


Gras. NaCl per 

d. or 

d. of sat. 

• Gins. CHgNHgCOOH 

liter of solvent 

solvent 

solution 

per liter sat. sol 

0.0 

0.8550 

0.8598 

2.09 

0.05 

O .8569 

0.8580 

2.34 

0.15 

0.8603 

O .8617 

3.00 

0.35 

O .8646 

O .8654 

3-73 


Similar results are given for Hydantoic Acid, and a Amino-caproic 
Hydantoic Acid, and in terms of gm. mols. per liter, for a number of 
Glycine Peptides and Hydantoic Acids. 
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Distribution op Glycine Between Water and Butyl Alcohol at 25°. 

(England and Cohn, 1935 .) 


Gm. Mols. CHgNHgCOOH per liter of: 

Gm. Mols. CHgNHgCOOH per liter'of: 

C 2 

HgO layer(C^ 

Alcohol layer(C 2 )' 

C t ' HgO layer(C 1 ) 

Alcohol layer(Cg) ' 


0.208 

0.0029 

0.0142 1.760 

0.0113 

O.OO6S 

0.701 

0.0083 

0.0119 2.443 

0.0129 

0.0053(1) 

1.353 

0.0108 

O.OO81 




(1) In this case solid CH 2 NH 2 C 00 H was present and these results cor¬ 
respond respectively to the solubility of glycine in water saturated 
with butyl alcohol and to the 11 solubility in butyl alcohol saturated with 
water. 

The solubility of butyl alcohol in water saturated with glycine at 25 0 
was found to be 0.44 gm. mols. per liter. 


Solubility of Glycine in Several Solvents at 25°. 


( (McMeekin, Cohn and Weare, 

1936 .) 

Solvent 

Formula 

d. of sat. Gm. Mols. CHgNHgCOOH 

solution per'llter sat. sol. 

Water 

h 2 o 

HCONIL 

CH3OH 

1.0831 2.886 

Formamide 

1.13306 O.0838 

Methanol 

O.78696 O.OO426 

Ethanol 

C2H5OH 

O.7851 O.OOO39 

Butanol 

CH 3 (CH 2 ) 2 CH 2 OH 

0.80674 0.0000959 

Acetone 

CH3COCH3 

O.78566 0.0000305 

Solubility of Glycine in Several Solvents. 


(Dehn, 1917 ; Pucher and Dehn, 1921 .) 

8olvent 

t° 

Gms. CHgNHgCOOH 


per 100 gras, solvent 

Pyridine 

20-25 

0.6l 

Aq. 50% Pyridine 

n 

0.74 

Quinoline 

11 

0.07 

Ethyl Alcohol 

11 

0.06 


Equiv. mol. mixture of 
Quinoline and Ethyl Alcohol 


0.17 


BIURET (Carbamyl urea) NHC 0 NH 2 C 0 NH 2 .H 2 0 . 

Freezing-point data for mixtures of Buiret and Urea are given by 
Janecke and Rahlfs, 1932. 


/ 

PhosphonoACETIC ACID IIOOG.CH*PO(OH) 2 . 

100 gras, saturated solution in Water contain 64.5 gins. HOOC.CH 2 PO (OH) a at o°. 

(NyUn, 1926 .) 



ETHANE C 2 H 6 . 


Solubility in Water. 





(Winkler, 

3 * 

rgor.) 

t°. 



3 - 

0 

O.O987 

O.O982 

O.OI32 

40 

0.0292 

0 0271 

O.OO37 

5 

O.0803 

0.0796 

0.0107 

5 ° 

0.0246 

0.0216 

O.OO29 

10 

O.0656 

0.0648 

0.0087 

60 

0.0218 

0.0175 

O.OO24 

15 

0-0550 

0.0541 

0.0073 

70 

0.0195 

0.0135 

O.OOl8 

20 

O .0472 

0.0462 

O .0062 

80 

0.0183 

0.0097 

O.OOI3 

25 

0 . 04 X 0 

0.0398 

O.OO54 

90 

0.0176 

0.0054 

0.0007 

3 ° 

O.O362 

0-0347 

O.OO49 

100 

0.0172 

0.0000 

0.0000 


ft = Absorption coefficient, i.e the volume of gas (reduced to o° 
and 760 mm.) absorbed by 1 volume of the liquid when the pressure 
of the gas itself without the tension of the liquid amounts to 760 mm. 

P r = Solubility, i.e., the volume of gas (reduced to o° and 760 mm.) 
which is absorbed by one volume of the liquid when the barometer 
indicates 760 mm. pressure. 

q = the weight of gas in grams which is taken up by 100 grams of 
the pure solvent at the indicated temperature and a total pressure 
(that is, the partial pressure of the gas plus the vapor pressure of the 
liquid at the absorption temperature) of 760 mm. 

Freezing-point data for mixtures of ethane and hydrochloric acid are given by 
Baume and Georgitses, 1912, 1914. 


Solubility of Ethane in Several Alcohols 
and Other Solvents. 

(McDaniel, 1911 .) 


Solvent 


Abs. 

Coer. A 

Bunsen 

Coef. B. 

Methyl alcohol(99%) 

22.5 

2.0235 

1.8710 

II II 

30.1 

1.8817 

I.6952 

II M 

42.5 

1-7304 

1.4852 

Ethyl alcohol(99.8%) 

22.0 

2.3344 

2.1616 

»i 11 

30.0 

2.2151 

1.9951 

11 n 

40.0 

2.0657 

1.8020 

Hexane 

22.1 

3.3508 

3.1035 

11 

30.0 

3.1842 

2.8680 

11 

55.0 

2.8812 

2.4008 

Heptane 

30 

4.4200 

3.9820 

11 

40 

4.2632 

3.7182 

Ethyl Acetate 

22 

3.0800 

2.8521 

11 »i 

30 

3.0601 

2.7575 

11 11 

40 

3.003 

2.6178 

Amyl Acetate 

22 

3.5761 

3.3085 

11 11 

30 

3.3891 

3.0518 

11 11 

50 

2.8909 

2.4433 


Abs. coef. A — vol. of ethane absorbed by unit volume of solvent at the temp, stated. 
For definition of Bunsen Coef. B y see 0 above. 

Additional data for the solubility of ethane in amyl alcohol are given by (Friedel 
and Gorsreu. 1008). 



ETHANE C 2 H 6 . 


Solubility of Ethane in Several Solvents at Various Temperatures. 

(Horluti, 1931 .) 


Solubility of C g EL In terms of the^Ostwald Solubility Expre ssion l In: 


t 

r - z&i - 

(CHglgCO 

CHgCOOCHg 

C 8 H 6 

C 6 H 5 C1 

0 

7.648 

4.202 

4.19s 

— 

4.900 

10 

6.604 

3.761 

3.780 

4.88s 

4.270 

20 

5.716 

3.389 

3.414 

4.360 

3.750 

25 

5.366 

3.225 

3.246 

4.120 

3.534 

30 

5.016 

3.067 

' 3.106 

3.921 

3.340 

40 

4.446 

2.790 

2.825 

3.552 

3.013 

50 

— 

— 

— 

3.255 

2.745 

60 

— 

— 

— 

— 

2.509 

70 

— 

— 

— 

— 

2.312 

80 

— 

— 

— 

— 

2.I46 


The Ostwald Solubility Expression‘I is the ratio of the volume (v) 
of the gas absorbed at any pressure and temperature, to the volume 
(V) of the absorbing liquid, that is l =-^- 


One liter of Cyclohexanol dissolve 711.5 cc C 2 H rt at 26° and. 766 n 
pressure. Cauquil, 1927. 


Results for the pressure-temperature diagrams of the following sys¬ 
tems are given by Scheffer and Smittenberg, 1933• 


CgH 0 + p dichloro benzene 
" + p chloro bromo benzene 

" + p chloro iodo benzene 

" + 1.3.5 tri chloro benzene 

" + p chloro aniline 


C 0 H fl + a chloro nitro benzene 
" 6 + a - 
" + q nitro phenol 

" + as q Xylidene 

M + p toluidine 
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METHYL ETHER (CH 3 ) 2 0. 

Solubility of Methyl Ether in Several Solvents at 25 0 
and at Various Pressures. 

(Horlutl, 1931 .) 


Results for solubility in: 



cci 4 

(CH 

3 > 2 co 

CH 

gCOOCHg 

'pressure 

Hoi. fraction 

^Pressure 

Mol. fraction v 

'Pressure 

Mol. fraction N 

mm 

(CH 3 )gO in sac. 

sol. mm 

(CH 3 )gO in sat. sol. 

mm 

(CHg)gO in sat. sol. 

U 2.4 

0.000 

229.2 

0.000 

213.4 

0.000 

237.6 

0.030 

311.7 

0.0179 

293.2 

0.0175 

360.1 

0.0596 

403.1 

0.0378 

44O.6 

0.0568 

464.8 

0.0852 

548,2 

0.0701 

576.0 

0.0817 

612.8 

0.1217 

650.8 

0.0933 

704-4 

0.1117 

782.4 

O.1633 

762.3 

0.1183 

8 l 2.3 

O.I365 

932.7 

0.1993 

939-1 

0.1577 

923.5 

0.1627 

1072.9 

0.2330 

1075-0 

0.1893 

. 1039-7 

0.1950 



CA 

A 

c 

Aci 

/- 

Pressure 

Mol. fraction 

Pressure 

Mol. fraction 

mm 

(CH 3 ) 2 0 in sat. sol. 

mm 

(CH 3 ) 2 0 in sat. sol. 

93-7 

0.000 

11.6 

0.000 

196.9 

0.0230 

120.4 

0.0621 

372.6 

0.0632 

310.s 

0.0720 

503.0 

0.0932 

423-3 

Q.0974 

634.8 

0.1229 

550.8 

0.1278 

761.4 

0.1529 

795-3 

,0.1855 

913.0 

0.1884 

957-9 

0.2214 

1006.7 

0.2100 

1072.1 

0.2471 


Freezing-point data are given for: 


+ HgO 

(Baume and Perrot, 1914.) 

(CHglgO + CO. 

+ CHC 1 - 

(Baume, 1909. 1914.) 


+ C 2 H 2 

(Baume, 1914. ) 

" + NO 

+ C2H4 

(Baume, 1914.) 


+ CHgCl 

(Baume, 1914.) 

" + SO. 


l Baume & Borowski, 

1914) 

(Baume and Germann, 

1914.) 

(Baume, 1914-) 
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ETHYL ALCOHOL C 2 H 6 0 H. 

Reciprocal Solubility of Ethyl Alcohol and Water at Low Tem¬ 
peratures, Determined by the Freezing-point Method. 

(Pictet and Altschul, 1895; Pickering, 1893.) 


VJUIS. tims. 

t°.of Sp. Gr. C 2 H 6 OH per Solid t°. of Sp. Gr. C 2 H 5 OH per Solid 

Freezing. Sat. Sol. 100 Gms. Phase. Freezing. Sat. Sol. 100 Gjns. Phase. 

Sat. Sol. Sat. Sol. 


— 1 

0.9962 

2 *5 

Ice 

- 23.6 

°- 95 12 

33*8 

Ice 

— 2 

0.9916 

4.8 

u 

— 28.7 

0.9417 

39 

« 

- 3 

0.9870 

6.8 

u 

~ 33*9 

0.9270 

46.3 

« 

- 5 

0.9824 

ii *3 

u 

- 4 i 

0.9047 

56.1 

u 

- 6.1 

0-9793 

13-8 

it 

“ 50 

... 

68 

M 

- 8.7 

0.9747 

i 7*5 

u 

— 60 


75 

U 

- 9.4 

0.9732 

18.8 

u 

- 70 


80 

it 

—10.6 

0.9712 

20.3 

u 

— 80 

... 

83-5 

a 

— 12.2 

0.9689 

22.1 

a 

—100 


89-5 

tt 

-14 

0.9662 

24.2 

u 

— 118 Eutec. ... 

93*5 

“ +C 2 H 5 OH 

—16 

0.9.627 

26.7 

a 

-”5 


96 

c 2 h 6 oh 

— 18.9 

0.9578 

29.9 

a 

-no.5 


100 

“ 


The result for the eutectic and for the f.-pt. of C 2 H&OH are by Puschin and 
Glagoleva, 1914, I 9 X 5 ; the other data for concentrations of C 2 H 6 OH above 70% 
were obtained by exterpolation. Additional data for the freezing-point lowering 
are given by Rozsa (1911). 


Later 

determinations of 

the freezing-points 

Of 

Ethyl Alcohol Water 

Mixtures 

by Tarassenkow, 

1928, 

and Laland, 1934, 

gave an 

average curve 

from which the following values 

were taken. 




t° or 

Oms. CgHgOH per 

Solid 

t° or 

Oms 

. CpHcOH per Solid 

rreezlng 

100 gms. sac. sol. 

Phase 

rreezlng 

100 

gms. sat. 

sol. Phase 

- 2.0 

5.0 

Ice 

-38.O 


50 

Ice 

- 4*5 

10. 

it 

- 43-5 


60 

11 

- 7.2 

15 

m 

“ 50.5 


70 

11 

-11.0 

20 

n 

-67.0 


80 

n 

-IS.8 

25 

11 

“87 -5 


85 

11 

-20.5 

30 

11 

-113-0 


90 

it 

- 30.5 

40 

11 

-125 Eutec. 

92.5 

" + C H s 0H 




-120 


95 

c 2 h 6 oH 




-114.5 


100 

11 


Laland also gives density determinations of C 2 H 6 OH + H 2 0 mixtures. 

Liquid-Vapor Equilibrium in Ethyl Alcohol-Watbr Mixtures. 

(Mlley and Harden, 1935.) 


The apparatus permitted withdrawing samples of the liquid and of the 
vapor in a cooled recepticle. The samples of liquid and of condensed 
vapor thus withdrawn were analyzed by means of specific gravity deter¬ 
minations. 
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ETHYL ALCOHOL C*H fi QH 

The Freezing-Points of Mixtures of Denatured Alcohol and Water, 

(Davis and Harvey, 1919 ). 

The denatured alcohol was composed of 100 parts of ethyl alcohol (d ao = 0.811) 
10 parts of methyl alcohol (d 20 = 0.817) and o .5 part benzolene (d 20 == 0.800, 
b. pt. i5o°-265v ,> ). The freezing temperatures were measured by a nickel resistance 
thermometer. The resistance was read at intervals at a slowly increasing temper¬ 
ature and the break in the curve was taken to indicate the point of change from 
solid to liquid phase, that is, the melting-point. 


t A Of 

y, 0 .of 

Yol. per cent 
.denatured alcohol 

V Of 

<ho of 

VoL per cent 
denatured alcohol 

m. pt. 

mixture. 

In mixture. 

m. pt. 

mixture. 

in mlxturo. 

— 2 . 8 ... 

0.9935 

5.0 

— 35 . 7 ... 

O.9264 

55.0 

— 4 • 0 • * • 

0.9873 

10 .0 

— 38 . 9 ... 

0.9i 38 

60.0 

— 6.0... 

0.9816 

i 5 .o 

—41.0... 

0.9037 

65.0 

— 8 . 5 ... 

0.9753 

20.0 

—43.6... 

0.8926 

70.0 

—XI. 5 ... 

0.97,5 

25.0 

—48.0.. . 

0.8802 

75 ;0 

—14.8. *, 

0.9656 

3 o.o 

— 53 .. 7... 

0.8677 

80 0 


0.959a 

35 .o 

—62.0... 

0.8529 

85.0 

—22.X... 

0.95,5 

4o.o 

-^-73.7... 

0.841 3 

90.0 

—26.9. . . 

0.944a 

45 .o 

- .. i 

0.8268 

95.0 

—3 1.1 — 

0.9845 

5 o.o 

- ... 

0.8117 

100.0 

Reciprocal Solubility 

of Ethyl Alcohol, 

Ethyl Ether and 

Water at 45 °. 


( Boutin aud Sanfourche, 1919 .) 

The amount of one constituent necessary to produce clouding or clearing in 
known mixtures of the other two was determined. 

Gms„ per 1(H) gms. Homogeneous mixture Gms. per 100 gins. Homogeneous mixture 


HjO. 

C 4 TT fl OH. 

(CaihVO, 

ir, 0. 

C* IJ3 OH. 


q 3 .o 

0.0 

7.0 

29.5 

27.8 

4 a. 9 

87.6 

4-9 

7*4 

23 .0 

27.O 

5 o.o 

82.5 

9*7 

7*7 

18.0 

24 . 9 

Sy.i 

77.1 

14.9 

8.0 

10.7 

* 9'4 

69-9 

<> 9*7 

20.3 

10.0 

6.8 

* 4.7 

78.5 

61.3 

23.9 

i 3 .8 

4.4 

9*9 

85.7 

55.7 

26.1 

i 8.3 

2 .5 

5.0 

9*4 

49*1 

27.4 

23.5 

1 . 1 

0^0 

98.9 

39*9 

28.2 

35.9 





Reciprocal Solubility of EtMyl Alcohol, Ethyl Ether and Water at 45 °. 

(Desvergnes, 1921 .) 

The volume of ether of djg = 0.724, necessary to produce clouding in mixtures 
of alcohol of d u = 0.812 and water, at i 5 ° was determined. 

Volume of upper layer 


Aq. - C*H s Ort Mixture 

fcc. Ether to 

Sum of Volumes 

Actual Volume 

In mixture of 100 cc. 
of cloudy liquid 

cc. H, 0 . 

cc.'CjIlj) OH. 

produce clouding. 

employed, 

oL-mlsture. 

-+• 30 cc. of ether. 

roo 

IIO 

i 5 9 .o 

369.0 

356 .o 

97 *o 

100 

TOO 

i 3 i .0 

33 1.0 

321.0 

90.0 

100 

90 

I 12.0 

3 12.0 

298.0 

83 .o 

100 

80 

81.0 

261.0 

251 .Q 

72,5 

100 

70 

59.0 

229.0 

221.0 

61.0 

100 

60 

4o.o 

200.6 

192.0 

52.0 

100 

5 o 

32.0 

182.0 

177.0 

43.5 

100 

4 o 

22 ,5 

162.5 

i 56.5 

39.0 

100 

3 o 

i 5 .o 

i 45 .o 

i 4 i.o 

32.0 

10a 

20 

1 3.5 

1 33.5 

T29.5 

31.5 

roo 

10 

12.5 

122.5 

119.6 

3 o.o 
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Distribution of Ethyl Alcohol at 25 0 (Bugarszky, 1910) Between: 

Bromobenzene and Carbon Tetrachloride and Carbon Disulfide and 

Water. Water. Water. 

Gms. C2H5OH per Liter. Gms. QHsOH per Liter. Gms. QHaOH per Liter. 

C«HsBr Layer. H 2 0 Layer. CC 1 < Layer. H 2 0 Layer. 'CS* Layer * HjO Layerl 

O.72 18.5 O.45 18.7 O.27 19.1 

1.36 36.9 0.93 36.5 1.87 37. 

2.68 68.2 2.55 68.1 10.23 69.3 


Miscibility of Ethyl Alcohol (see Note p. 4 ) at o° with Mixtures of: 

Chloroform and Water. (Bonner, 1910.) Diethylketone and Water. (Bonner, 1910.) 

Composition of Homogeneous Mixtures. Composition of Homogeneous Mix tures. 


Gms. 

Gms. 

Gms. 

Sp. Gr. 

Gms. 

Gms. 

Gms. 

Sp. Gr. 

CHClj. 

H 2 0. 

QH 5 OH. 

Sat. Sol. 

QH 5 .CO.C 2 H 5 . 

HjO. 

0.062 

C 2 H 5 OH. 

Sat. Sol. 

O.907 

O.093 

0*434 

1.19 

0.938 

O.I36 

O.85 

O.90 

0.10 

0-45 

1.18 

0.900 

O. IO 

O.I9 

O.85 

O.80 

0.20 

0.60 

1.12 

0.895 

0.105 

0.201 

0.86 

O.7O 

O.3O 

0.68 

I.07 

0.800 

0.20 

O.3I 

0.87 

0*593 

0.407 

0.726 

I .04 

O.781 

O.219 

O.317 

0.87 

0.501 

0.499 

0.729 

I.03 

O.702 

O.298 

0.356 

0.88 

*0.420 

0.58 

0*73 


0.600 

O.4OO 

O.392 

0.89 

0.404 

0.596 

0-733 

I .OI 

0.547 

0-453 

O.4IO 

0.90 

0.300 

O.70 

0.70 

O.99 

O.499 

0.501 

O.4II 

6.91 

0.197 

c? 

00 

0 

0.672 

O.98 

0.458 

0.542 

O.415 

0.92 

0.100 

0.088 

0.90 

0.912 

0.61 

0.608 

O.98 

O.98 

0.407 

0-593 

O.404 

0.91 


Additional data for the miscibility of alcohol with chloroform + water mixtures 
are given by Miller and McPherson, 1908. 


Miscibility of Ethyl Alcohol with Mixtures of Ethyl Ether and 

WATER at O 0 . (Corliss, 1914; Bonner, 1910; see also Kremann, 1910a.) 
Composition of the Lower Layer. Composition of Upper Layer. 


t 

Gms. 

Gms. 

Gms. 

Sp. Gr. 

Gms. 

Gms. 

Gms. 

Sp. Gr. 

(QtH 8 )A 

H*0. 

QHjOH. 

Sat. Sol. 

(C 2 H 6 )20. 

HA 

C 2 H 5 OH. 

Sat. Sol. 

0.10 

0.90 

0.163 

O.970 


. . . 

. . . 

. . . 





o-9S7 

O.O43 

O.151 

0.757 

0.16 

0.84 

O.297 

0.951 

0.902 

O.O98 

O.23O 

0.778 

0.178 

0.822 

0.318 

0.945 

O.87 

0.13 

0.26 

O.788 

0.192 

0.808 

O.332 

O.94I 

0.85 

0.15 

0.275 

O.794 

0.204 

0.796 

0.34 

0-937 

0.825 

0.17s 

O.292 

0.800 

0.227 

o-773 

0-352 

0.932 

o-79 

0.210 

0.313 

O.808 

0.250 

o-75 

0.36 

0.926 

o-759 

0.243 

0-33 

0.8x5 

0.293 

0.707 

o-37 

0.916 

0.70 

0.30 

0.35 

O.827 

0.335 

0.665 

o-375 

0.906 

0.645 

0-355 

O.366 

0.839 

0.422 

0.578 

0-385 

0.886 

0.562 

0.438 

0-385 

0.857 

*0.49 

0.51 

0-385 

0.874 

o-49 

0.51 

0-385 

0.874 


The data for the binodal curve given by Corliss and by Bonner agree closely. 
The Sp. Gr. determinations of Corliss were made on larger amounts of solution 
and appear to be the more accurate. In addition, Corliss gives the specific gravi¬ 
ties of each layer of a series of liquids in contact with each other, and from these 
and the binodal curve, the above data for the composition of the several conjugate 
layers have been calculated. Data are also given by Corliss for the distribution 
of colloidal arsenious sulfide between the two layers of the system. 

Data for the distribution of ethyl alcohol between ether and water and between 
ether and molten CaClj.fiHjO are given by Morgan and Benson (1907). 


c 2 h 6 o, 


132 


Miscibjlity of Ethyl Alcohol with Mixtures of Ethyl Ether and 

WATER AT 25 0 . (Horiba, 19T1-12.) 

_Composition of Lower Layer. Composition of Upper Layer. 


Gms. 

(QTOA 

Gms. 

H* 0 . 

Gms. CiHsOH.' 

Gms. 

(Q»H 6 ) 2 0 . 

Gms. 

h 2 o. 

. ■—> 

Gms. 

C 2 H 6 0 jH. 

5-77 

94 -23 

O 

98.72 

1.28 

O 

6-3 

85-7 

8 

945 

2.2 

3-3 

7.2 

79.2 

13.6 

88.5 

3*7 

7.8 

8 

76 

l6 

84.4 

4-9 

IO.7 

9*7 

70.4 

19.9 

75 -i 

8.4 

16.5 

13-3 

62.8 

23 -9 

60.8 

i 5-5 

23*7 

22.1 

50.6 

27 -3 

43-8 

28. f 

28.1 

28.4 

43-4 

28.2 

35-8 

35-6 

28.6 

*31.6 

40 

28.4 (Plait point) 

31.6 

40 

28.4 

The binodal curve was determined in the usual way (see Note, p. 4 

). A series 


of conjugate liquids was then prepared and the Sp. Gr., refractive index and 
viscosity of each layer determined. From specially prepared curves for variations 
of physical constants with cbmposition of mixture, the composition of the several 
conjugate liquids was ascertained. The results thus obtained, are given in the 
above table. 

Data for the miscibility of ethyl alcohol with mixtures of water, ethyl ether and 
sulfuric acid at o° and with mixtures of ethyl ether, water and ethylsulfuric 
acid at o° are given by Kremann, 1910a. 


Miscibility of Ethyl Alcohol (see Note p. 4 ) at o° with Mixtures of: 

Ethyl Acetate and Water. (Bonner, 1910.) Ethyl Bromide and Water. (Bonner, 1910.) 
Composition of Homogeneous Mixtures. Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms. 

Sp. Gr. 

Gms. 

Gms. 

Gms. 

Sp. Gr. 

CHjCOOQHa. 

HjO. 

C*H 5 OH. 

Sat. Sol. 

C 2 H fi Br. 

H 2 0 . 

C 2 H 5 OH. 

Sat. Sol. 

O.92 

0.080 

0.100 

O.9I 

O.967 

O.O33 

O.240 

I.23 

O.9O 

0 

H 

O 

013 

O.9I 

O.9O 

0.10 

o -37 

1-15 

0.799 

0.201 

0.228 

o *93 

*0.83 

0.17 

0-45 


O.699 

O.3OI 

0.265 

0.92 

0.80 

0.20 

0-51 

I .09 

0.60 

O.4O 

O.29 

0.95 

O.7O 

O.3O 

0.64 

I .06 

O.SO 

0.50 

O.3O 

o -95 

0.60 

O.4O 

o- 7 S 4 

I.03 

*0.48 

0.52 

O.3O 


0.50 

O.5O 

0.83 

I 

O.4O 

0.60 

O.3I 

0.96 

O.4O 

0.60 

O.89 

0*99 

O.3O 

O.7O 

O.3I 

0.96 

O.3O 

O.7O 

O.89 

0-97 

O.I97 

O.803 

O.282 

o *97 

0.10 

O.9O 

0-73 

O.97 

0.102 

O.898 

s? 

H 

d 

0.99 

0.017 

0.983 

0.182 

O.99 


Miscibility of Ethyl Alcohol (see Note p. 4 ) at o°, with Mixtures of: 


Ethyl Butyrate and Water. (Bonner, 1910.) Ethyl Propionate and Water. (Bonner, 1910.) 
Composition of Homogeneous Mixtures. Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms. 

Sp.Gr. 

Gms. 

Gms. 

Gms. 

Sp. Gr. 

C,H T COOC t H # 

. h 2 o. 

CjHgOH. 

Sat. Sol. 

QHjCOOCjNfi, 

. HjO. 

CaHsOH. 

Sat. Sol. 

O.97 

O.O3O 

O.166 

O.96 

O.977 

0.023 

0.138 

0.90 

°* 9 ° 

0.10 

O.32 

. • . 

O.9O 

0.10 

0.27 

O.9O 

0.80 

0.20 

0.483 

0.88 

0.80 

0.20 

0.38 

O.9O 

0.70 

O.3O 

0.567 

0.89 

0.695 

°* 3 °S 

o -453 

O.92 

°*S 99 

O.4OI 

O.628 

0.90 

0.60 

0.40 

0.49 

O.9I 

0.494 

0.506 

0.659 

0.91 

O.5O 

0.50 

0.52 

O.92 

*0.46 

0.54 

O.67 

.. .« 

*0.46 

0.54 

o -53 


0.40 

0.60 

O.69 

0.92 

0.398 

0.602 

o- 53 2 

o -93 

0.297 

0.703 

O.693 

°*93 

0.30 

0.70 

o -55 

0.94 

6.193 

0.807 

O.684 

0.94 

0.201 

0.799 

o-S 1 ? 

o -95 


0.90 

O.63 

0.94 

P.XQ 

0.90 

0.46 

0.96 
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Equilibrium in tee System Ethyl Alcohol, Ethyl Ether and Water. 

(Leland, 1934.) 


The following results are given for the freezing-points of: 



c 2 h 5 oh 

+ (C 2 H 5 ] 

1 2 0 



1 2 0 + HgO 



Wt. % 

0 

wt. % 

0 

Wt. % 

-0 

Wt. % 

t° 

C 2 H 5 ° H 

t 

C 2 H 5 0H 

t 

C 2 H 5 0H 

t 

CgKgOH 

-116.3 

0.0 

-123.0 

49.2 

- 0.24 

1.0 

! 

K) 

O 

8.10 

-117.3 

4.0 

-125 .OEutBC 57.8 

-0.50 

2.07 

- 2.40 

8.75 

-117.7 

7.4 

-123.4 

64.5 

- 0.78 

3.05 

-2. 62 

00 

0 

0 

1—t 

-118.3 

13-5 

-121.5 

72.0 

-1.00 

3.80 

-3.22 

11.50 

-119.2 

22.1 

-119.2 

80.2 

-1.29 

5-0 

- 3.38 

11.95 

-120.0 

31 • 3 

-117.8 

87.1 

-1.54 

5.92 

- 3*45 

12.03 

-121.3 

39.2 

-114.5 

100.0 

-1.79 

6.79 

-3.78tr.pt. 12.85 


The author then gives the freezing-points of a series of mixtures of 
C H s OR + H 2 0 to which increasing amounts, of (C 2 H 5 ) 3 0 were added and 
obtains the following values for the line of the quadruple points. 


0 

Gras, per 100 ^ns. 

Mixture 

r o 

Gms. per 100 gms 

i. Mixture 

t u 

'CgHgOH 

(W 2 ° v 

t 

'w 5 

"W 

- 3-78 

0.0 

12.8 

-21.65 

27.4 

33.8 

- 5-95 

4.0 

12.6 

-21.56 

26.95 

45.65 

- 8.4 

7.8 

12.3 

-20.63 

22.2 

63.23 

-12.86 

14.2 

12.2 

-16.5 

9.8 

85*6 

- 17.95 

20.8 

14*2 

- 8.0 

1.7 

96.8 

-21.5 

27.1 

23.5 

- 3-7 

0.0 

99.I 

The author also gives 

results 

for the densities at o° of 

binary and 


ternary mixtures of C 2 H 6 0 H, (CaHgtgO and H 2 0 , which together with 
chemical determinations o-f (C 2 H 6 ) 2 0 serve for the analysis of ternary 
mixtures. 


Equilibrium in the System Ethyl Alcohol, Ethyl Ether 
and Water at 20° 

(Bancroft, 1895.) 


Per 5.0 cc CgHgOH 
7 cc HgO (1) *cc (C 2 H 5 ) 2 0 (2r 

50 1.30 

25 1-70 

10 2.41 

8 3-35 

6 5-io 

5.21 6 

(1) Saturated with lC 2 H 5 ) g 0 


Per 5.0 cc CgHgOH 

' cc HgO IT) ^cc (C 2 H 6 ) 2 0 (8)' 


4-45 

7 

4.0 

7.8 

3-87 

8 

3.10 

10 

2.08 

15 

1.77 

17.5 

Saturated 

with HgO 
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Equilibrium in thb System Ethyl Alcohol, Ethyl Acetate and Water. 

(Beech and Glasstone, 1938.) 

The solubility (binodal) curve was determined by the titration method. 
The compositions of conjugate layers were determined by preparing mix¬ 
tures of known amounts of the three constituents and analyzing the upper 
layer for acetate. These results and the solubility curve fix xhe tie 
lines. The points of intersection of the tie lines with the binodal 
curve correspond to the solutions in contact with each other. 


r° 

Qua. per 100 gms. lower layer 

Gms. per 100 gms. upper layer 


' HgO 

CHgC00C g H 5 

C g HgOH 

' H g 0 CHgCOOCgHg 

C^gOH' 

0 

86.9 

9*3 

3.8 

2.4 97.5 

Owl 

it 

84.2 

9.1 

6.7 

2.9 95*6 

1*5 

n 

80.2 

9-0 

10.8 

3*6 93*1 

3-3 

n 

76.9 

9-2 

13.9 

4.6 89*6 

5 * 8 ' 

n 

73.8 

9-7 

16.5 

6.7 84.1 

9*2 

ti 

68.9 

11.3 

19.8 

10*7 75*9 

13*4 

20 

88.1 

7.9 

4.0 

3.6 94*4 

2.0 

it 

84.0 

8.4 

7.6 

5*3 89.2 

5*5 

it 

80.4 

9*2 

10.4 

7.0 85.2 

7.8 

•t 

75.6 

10.7 

13.7 

8.6 81.2 

10.2 

11 

70 ..5 

13*0 

16.5 

13*4 72.1 

14*5 

it 

6a. 6 

17.9 

19.5 

21.3 60.4 

18.3 


Equilibrium in the 

System Ethyl Alcohol, Ethyl 




Acetate 

and Water at 20°. 




(Bancroft, 

1896.) 


Per 1 cc C 0 H 

6 oh 


Per 1 cc C g H 5 0H 

r cc HgO (1) 

cc 

CHgCOOCgHg (2) 1 * 


'cc HgO (1) cc 

Cl^COOCg Hg (2)' 

IO 


0.25 


1.06 

2.50 

8 


0.27 


O.69 

5 

4 


0.35 


0.54 

7 

2 


1.12 


0.44 

10 


Cx) Saturated with CH 3 COOC g H 5 (a) Saturated with H g 0 

Reciprocal Solubility of Ethyl Alcohol and Nitroglycerol. 

(Copeman, 1936 .) 

The determinations were made by the titration method using Ethyl 
Alcohol of d. 6 - 0.812 « 93.9 wt. % C g HgOH and filtered and dried 
Nitroglycerol of d 2 g » 1.591, determined by hydrometer. In the case 
of the solubility of alcohol in nitroglycerol the end point was that 
at which a faint permanent opalescence remained after long shaking. 
In the reverse case the end point was that at which the mixture just 
became clear on shaking. 


Solubility in teraejof Wt. Percent of: 0 8olubillty In terna^of Wt. Percent of: 

/ Alcohol in ^ Nitroglycerol^ c f Alcohol In Nitroglycerol 

Nitro g l y cerol in Alcohol Nitroglycerol in Alcohol 
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Equilibrium in the System Normal Butyl Alcohol, Ethyl Alcohol 
and Water. (Drouillon, 1925.) 

The synthetic method was used. Known mixtures were heated in sealed tubes 
to complete solution of the three constituents and then cooled slowly, while being 
shaken, until! clouding appeared. A series of aqueous-ethyl alcohol mixtures 
were prepared and to each of these, increasing amounts of normal butyl alcohol 
were added and the temperatures of complete solution determined. The results 
were plotted and the following values for the isothermal curves were obtained. 




Gms. CII 3 (CH^CII* OH per 100 gms. sat. sol. at 



20 °. 

40 °. 

00 °. 

80 ° 

100 ° 

120 *. 

vim* UJH5VU 

per 100 gins. 

Butyl 

Butyl 

Butyl 

Butyl 

Butyl 

Butyl 

h 2 o+c,h s oh 

alcohol Water 

alcohol Water 

alcohol Water 

alcohol Water 

alcohol Water 

alcohol Water 

mixture. 

Phase. Phase. 

Phase. Phase. 

Phase. P.hase. 

Phase. Phase. 

Phase. Phase. 

Phase. Phase 

O . 0 (= Water). 

81.6 6.6 

8o.3 6.0 

78.5 5.5 

74.6 6.4 

68.8 7.5 

57.3 11*8 

2.49. 

81.1 6.8 

79 6 6.3 

77.0 6.2 

73.1 7.1 

68.8 10 3 

ig.2 .26 v 5 

5.02. 

- 7*1 

- 6.7 

75.9 7.3 

72.0 8.6 

64-2 16.2 


7-5 i. 

- 7-4 

- 7-7 

74.0 8.5 

69.7 12.8 

59.4 28.9 


10.09. 

78.2 8.2 

76.4 8.9 

73.3 12.4 

67.5 21.0 

47.0 


12.06. 

- 10.7 

- 11.6 

71.5 17.5 

64.8 28.5 



15.3g . 

i5.8 

72.7 20.5 

68.0 28.5 

57.8 4 i .5 



>7-54. 

74*7 19*4 

71.0 24.4 

66.i 33.6 




20.0.. 

73.3 24.0 

68.9 31.3 

62.3 4o.5 




22.5. 

69.7 32.3 

64*5 4o.i 





24.99.-. 

65-7 40.4 







The author also gives data from which the composition of a series of- conjugated 
layers at 20° can be estimated. 


Equilibrium in the System Ethyl Alcohol Methyl Butyrate and Water at 20°. 

(Bancroft, 1895. from Pfeiffer, 1892.) 


Per 3.0 

cc CHgfCHgJgCOOCHg 

Per 3.0 

CC ch 3 (ch 2 ) 2 cooch 3 

'cc Hgfl 

CC CgHgOH A 

/cc HgO 

CcCgHgO^ ' 

2*34 

3 

28.13 

15 

6.96 

6 

38.80 

18 

12.62 

9 

54*64 

21 

19*45 

12 

'OO 

24 


The distribution coefficient of ethyl alcohol between water and 
amyl alcohol was found by Fontein (1910) to be 1.13 at 15. 5 ° and 
1.21 at 28°. 

Equilibrium in the System Ethyl Alcohol, Methyl Valerate and Water at 20°. 

(Bancroft, 1895, from Pfeiffer, 1892.) 


Per 3 cc 

C 4 H q C00CHj 

Per 

3 CC C^HgCOOCEj 

* cc HgO 

^ cc CgHgOH^ 

/ cc HgO 

CC CgHgOH 

1.66 

3 

36 * 72 

24 

5*o6 

6 

44.1s 

27 

9.03 

9 

52.37 

30 

13*40 

12 

62.25 

33 

18.41 

15 

74.15 

36 

24 

18 

91.45 

39 

30.09 

21 

•00 

42 
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Miscibility of 

Isoamyl Alcohol and Water. 

(Bonner, 1910.) 


Composition of Homogeneous Mixtures. 


Gms. (CHj)jr 
CH(CH s ) 2 OH. 

Gms. 

H 2 0 . 

Gms. 

CjHgOH. 

Sp. Gr. 
Sat. Sol. 

0.903 

O.O97 

0.1l6 

O.84 

O.90 

0.10 

0.12 

O.84 

O.797 

0.203 

O.258 

O.85 

O.694 

O.306 

O.396 

0.86 

0.602 

0.398 

O.427 

0.88 

0.497 

°’ 5°3 

O.449 

0.89 

0.399 

0.601 

0-453 

0.90 

O.294 

0.706 

0.434 

0.92 

*0.27 

0.73 

0.43 


O.I96 

0.804 

0.411 

0.94 

0.10 

O.9OO 

0.369 

0.96 


) at o° with Mixtures of: 

Isobutyl Alcohol and Water. 

(Bonner, 1910.) 


Composition of Homogeneous Mixtures. 


Gms. (CH S V 

Gms. 

Gms. 

Sp. Gr. 

CH.CHsOH. 

H, 0 . 

C 2 H 5 OH. 

Sat. Sol. 

O.70 

O.3O 

O.I3 

O.87 

O.589 

O.4II 

O.177 

O.89 

O.502 

O.498 

0.194 

O.90 

0.50 

O.50 

0.20 

O.9O 

O.4O 

0.60 

0.20 

O.92 

0.387 

ro 

w 

vO 

6 

0.204 

o.g2 

*°-35 

0.65 

0.21 


0.304 

0.696 

0.205 

0.94 

0.30 

0.70 

0.21 

0.94 

0.20 

0.80 

0.20 

°*95 

O.I32 

0.868 

0.189 

0.96 


Ethyl Alcohol (see Note, p. 4 


Miscibility of Ethyl Alcohol (see Note, p. .4 ) at o° with Mixtures of: 
Isoamyl Bromide and Water. (Bonner, *io.) Iso butyl Bromide and Water. (Bonne*, ’io.) 
Composition of Homogeneous Mixtures. Composition of Homogeneous Mixtures. 


r Gins. 

Gms. 

Gms. 

Sp. Gr.' 

Gms. (CHa)2r 

Gms. 

Gms. 

Sp. Gr. 

C|H u Br. 

HjO. 

CjH s OH. 

Sat. Sol. 

CHCH 2 Br. 

H 2 0 . 

CiH 4 OH. 

Sat. Sol. 

0-975 

0.025 

0.251 

I .IO 

O.976 

0.024 

0.200 

1.18 

*0.96 

O.O4 

0.36 


*o -93 

O.07 

O.42 


O.9O 

0.10 

0.68 

I .OI 

O.9O 

O. IO 

0.52 

1.09 

0.80 

0.20 

1.09 

O.96 

0.80 

0.20 

0.83 

I .OI 

0.70 

O.3O 

i -37 

O.94 

O.7O 

O.3O 

1.05 

O.98 

0.60 

O.4O 

1-57 

o -93 

0.60 

O.4O 

I .21 

O.96 

O.498 

0.502 

1.676 

0.91 

0.501 

O.499 

1 . 3 ° 

O.94 

O.4O 

0.60 

I -75 

0.91 

0.40 

0.60 

1 *35 

o *93 

O.3O 

O.7O 

i -75 

0.91 

0.30 

O.70 

1.36 

0-93 

0.20 

0.80 

I * 7 I 

0.91 

0.20 

0.80 

1.32 

0.92 

0.10 

O.9O 

1.46 

0.92 

O 

w 

d 

O.9O 

1.20 

0.93 

0.022 

0.978 

1.027 

o -93 

0.047 

0*953 

°-937 

0.94 


Miscibility of Ethyl Alcohol (see Note, p. 4 ) at o° with Mixtures of: 
Isoamyl Ether and,Water. (Bonner, '10.) Mesitylene and Water. (Bonner, ’io.) 
Composition of Homogeneous Mixtures. Composition of Homogeneous Mixtures. 

- - --— f 1 - S /-*-\ 


Gms, KCHj)*.- Gms. 
CH.C&CHJaQ. HaO. 

Gms. 

Sp. Gr. 

Gms. 

Gms. 

Gms. 

Sp. Gr. 

GH 6 OH. 

Sat. Sol. 

C # Hj(CHj)j. 

H 2 0 . 

CjHfiOH. 

Sat. Sol. 

0.958 

O.O42 

0.368 

0.8l 

*0.97 

O.O3 

O.48 


O.9O 

0.10 

O.70 

0.82 

0.963 

0.037 

0.516 

0.86 

*0.89 

O.II 

O.74 


O.90 

0.10 

I .09 

0.85 

0.879 

0.I2I 

0-793 

0.82 

0.80 

0.20 

1.66 

0.84 

0.80 

0.20 

1.20 

0.83 

O.70 

O.3O 

2.04 

0.85 

O.702 

O.298 

1 *573 

O.83 

0.60 

O.4O 

2.32 

0.85 

0,594 

O.406 

1.876 

O.84 

O.50 

O.5O 

2.52 

0.85 

O.50 

O.50 

1.98 

O.84 

O.40 

0.60 

2.64 

0.86 

O.4O 

O.60 

2.19 

O.85 

O.30 

O.7O 

2.68 

0.87 

O.302 

O.698 

2.24 

0.86 

O.I99 

0.801 

2.49 

0.87 

O 20 

0.80 

2.14 

0.87 

0.10 

O.9O 

2.28 

0.89 

OVIO 

O.9O 

1.87 

0.89 

0.051 

O.949 

1.615 

0.00 



Composition of thb Conjogatb Laybbs in thb Systbm 
Ethyl Alcohol, Benzbne and Watbr. 

(Tarassenkow and Pologieuzewa, 1932.) 


t° 

Gms. per 

100 gms. upper layer 

Qms. per 

100 gms. lower layer 


' C 6 H 6 

c 2 h 5 ° h 

H 2 ° \ 

7 C 6 H 6 

CgHgOH 


0 

97.02 

2.28 

0.70 

0.86 

39.77 

59.36 

II 

93.00 

5.04 

1.96 

4.94 

48.58 

46.48 

It 

90.59 

7.22 

2.11 

12.60 

53.32 

34.08 

II 

40.97 

48.87 

10.16 

73-10 

25.25 

1.65 

II 

30.35 

50.44 

19.21 

88.40 

14.17 

2.43 

II 

27.35 

50.13 

22.58 

83.53 

14.04 

1.83 

II 

26.59 

53.30 

20.21 

85.00 

11.94 

3.06 

It 

24.82 

52.51 

22.67 

84.91 

11.90 

3.11 

II 

22.14 

60.75 

25.ll 

86.20 

10.30 

3.44 

20 

97.14 

1.61 

a .25 

0.10 

28.07 

71.83 

n 

88.63 

8.55 

2.82 

6.91 

48.09 

45.00 

11 

83.92 

12.77 

3.81 

15.84 

51.54 

32.62 

11 

75.48 

19.14 

5.38 

31.64 

46.80 

21.56 

11 

72.49 

22.34 

5.17 

35 . 6 i 

45.49 

18.90 

11 

67.94 

25.85 

6.31 

44-71 

41.79 

13.50 

40 

94-49 

4.12 

1.39 

0.91 

29.07 

70.02 

11 

89 .'70 

8.26 

2.04 

3.50 

39.59 

56.91 

11 

87.22 

9.07 

3.71 

4.73 

40.09 

55.18 

11 

79-12 

16.22 

4.61 

14.79 

47.10 

38.11 

11 

71.76 

22.07 

6.17 

26.18 

46.80 

27.02 

11 

66.03 

26.64 

7.33 

33-71 

44.38 

22.41 

11 

63.75 

28.26 

7.99 

36.59 

41.90 

22.51 

n 

60.01 

30.48 

9.51 

38.98 

4O.84 

20.18 


Equilibrium in the System Ethyl Alcohol, Benzene and Water at 25°. 


(Washburn, Hnlzda and Void, 1931 .) 

The binodal curve was determined by titrating mixtures of ethyl alcohol 
and benzene with water to permanent cloudiness. The refractive indices 
of the saturated solutions were also determined as well as of separately 
prepared conjugate layers. From these results tie lines were located. 


Qms. per 100 jgma. sac, sol. Oms. per lOO^gns. sat, sol. Oms. per 100 ^gms. sat, sol. 


' w 

C 0 H 0 

~ V ' V 6 0H 

V ' C 2 H 6 0H 

Vo ' 

8.2 

91.1 

29.1 

64.6 51.8 

23.0 

10.0 

89.0 

34.3 

57.0 51.2 

11.4 

12.9 

85.7 

41.6 

46.2 46.6 

5.1 

17.9 

79-5 

44.8 

39.8 37.4 

2.1 

25.3 

70.2 

SO. 4 

27.9 29.9 

O.83 




25.8 

0.57 

Similar determinations at 21 made 

by Perrakis, 1925, gave the fol- 

lowing results: 




Wt. % c 2 h 6 oh 

Qms. HgO to 

Wt. % CgHgOH 

Oms. HgO to 

in C 2 H 5 0H + c e H e 

cause clouding 

In CpH K 0H + 

cause clouding 

mixture (A) 

of 100 gms. mixture(A) 

mixture (A) or 

100 gms. mixture(A) 

15.87 


0.9930 

33.33 

5-5077 

20.28 


1 . 88 l 7 

35.41 

6.0985 

23-50 


2.7093 

37.02 

6.6902 

26.45 


3.4722 

38.38 

7.2826 

28.75 


4.2046 

45-57 

10.2794 

30.92 


4.9000 



Previous determinations of the binodal curve of this system and the 

distribution 

coefficients of ethyl alcohol between water and benzene 


are given by Bancroft. 180 Tavlor. 180*7: Lincoln. 1000: Morgan and 
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I? tibdium in the System Benzene, Ethyl Alcohol and Water. 
Equilibrium in »« (Wchrmann, 1921.) 

i „f mixtures of alcohol and water of known percentage compo- 
si Jo°n, gi aTde V tSned by specific gravity, benzene was added from a buret untill 

clouding occurred. Composition of the mixture 

c 8 Comnosltlon of the mixture v „, „„ ,, lh „ 


Per cent 
C a » 5 OH 


Composition of the mixture 
In vol. per cent at the point 
of Clouding. 



employed. 

C.H*. 

— 10 

. . .. 40 

o .5 

•10 

... 6b 

3.9 

— 10 

... 70 

10.2 

— 10 

... 80 

20-0 

— 10. 

. .. 90 

52 ,8 

1; 0. 

10 

0.32 

■Jz 0. 

... 3 <> 

0.37 

0. 

. *. 4 <> 

0*9 

h 0. 

.., 5 o 

2. 5 

: * 0, 

.. . 60 

4.55 

■ 0. 

... 7 ° 

12.6 

*; <1. 

... 80 

2,4.8 

*• 0. 

. .. 9 <> 

63 , 5 

*■ 0. 

... 

9 * *7 

10. 

... 4 *> 

i .4 

» to. 

,.. 60 

5 . 3 

5 io. 

... 7 ^ 

i.{. 4 


appeared 
wit* take 


c, rrsOif. 

H s 

0. 


employed. 

c 6 h«. 

42.1 

57 

4 

xo.. 

. 80 

29.4 

59.5 

63 .7 

36 

26 

.6 

1 

xo.. 

20. . 

. 90 

. XO 

68.0 

o .35 

63.5 

16 

5 

20. . 

. 3 o 

0.95 

42.4 

4 

8 

20. . 

. 5 o 

3.6 

io .38 

89 

.3 

20. . 

. 60 

7.2 

26 .83 

72 

.8 

20. . 

. 70 

18. X 

40.9 

58 

2 

20. . 

. 80 

33-7 

51.2 

46 

.3 

20. . 

• 9 ° 

70.5 

57.9 

37 

.55 

20. • 

. 96 

98.5 

61 .4 

26 

.0 

3 o.. 

. 20 

0.9 

5 9. 5 

2*> n 

i > 

3 

n 
• > 

.8 

3 o.. 
3 o.. 

. 40 

. 60 

2.6 

8.6 

*7 I 

0 

.2 

3 o.. 

* 70 

18.9 

4»! 8 

r »7 

.8 

3 o.. 

. 80 

39*6 

*■>(■). 9 

37 

.8 

3 <>.. 

. 90 

74*0 

60.0 

2 5 

.5 





Composition of the mixture 
Per cent in vol. per cent at the point 
C a H s OH of Clouding. 


C s H s OII. H s 0 . 

55.9 14.7 
^8.7 3.3 
10.35 89.3 
^6.65 72.4 

5 0 .4 46 .o 

55.7 37.1 

57.6 24.3 

52.2 14.I 

26.2 3.3 

1.46 0.04 

19.5 79.6 

40.2 57.2 

54.9 36.5 

57,0 24.x 

47*5 12.9 

23.3 2.7 


-nr wan added 
d or hen/oue 


n at which, on 


Tin; SYHTKM HKNZENi:, JLVXMXi. "aila. 

(.Sid^wirk and SpumiU, 1929.) 

I to known mixture of alcohol and water untill two layers 
cryatullir.ctl out. For the two liquid equilibrium, the point 
m alow cooling* Hufllcitmt turbidity was produced to obscure a 
chind the liquid. The extensive series of results were plotted 


wait until at * * * - * t| t « Iitiuid The extensive series of results were plotted 

^ *•“"** "**« * definite tempe- 

fitttircs wort* interpolated*. 

... frtxi r If which ft *«con«i liquid layer (or crystallised benzene) 

VU rr,U no a mixture of C, H a OK + -«,0 containing. 



** a 

m « 

y .i ;»< 

wt a /* 
<11 OH 

w«.V* 


Wl .’°/ 0 


Wl.Vo 

wt .»/ 0 

mi */, 

wt *»* 

*i */• 

* X tf off 


<:,H a ou. 

C,K>OH. 

C 8 lf a OIC. 

CJIsOH. 

c,h 8 oh. 

l , II. Mil 

* t |l OK 

M 7 . 22 * 

73.a. f >* 

5 9 .4i* 

41 . 32 * 

27 . 46 * 

12 , 61 * 





H ».<»:»* 

70 . 9 a* 

55.00* 

35.10* 

23.38* 

10 , 47 * 





Hi.o »* 

67 . 6 a* 

46. 9 a* 

29 . 8 * * 

20 . 08 * 

8 . 95 * 

»r» ■ 1 * 




Hi ,t|>* 

46 18 * 

29 . 32 * 

■9-7 r >* 

8 . Si * 

v* • * 1 



»i t . i *i 

H 4 . 76 * 


45.42* 

28.85* 

19 . 45 * 

8 . 68 * 

. 1 , i , f »J 




.. 

- 

- 

8,61 



* t , iiO 

H 1 ,h j 

71 . O'* 


39.24 

26.00 

17.70 

8.21 

♦§•> 

7 * , 2 « 


H-s. !«.»* 


44.So* 

28 . 46 * 

X<). 10 * 

8.55* 


■'4 K’l 


7 I , -H 

,*i|, Hu 


33.»5 

a3 .60 

16.45 

7.86 

Uii . |s«| 



Hi. 3 m* 


43.70 

27.95 

18 . 78 * 

8.44* 



*•*# ■ * '» 

(, *,>,3 

> i . <H 


a<).85 

21.74 

i5.35 

7-53 




H-J. *k»* 


43.o8 

27 . 59 * 

18 . 48 * 

8.3a* 




* 1 * 

V»* 


27.34 

20 . 1 1 

i4.a5 

;.aa 

-f. ■ 

0 -, -1 


4 i - 00 


25.4o 

18.93 

ii .27 

6,92 


1 ‘ 

*■< • 0 1 

*i | s 4 - 

\i j , lit t 


23.52 

17.80 

12.40 

6.65 

■ % " 

’* ’ ’-i 

V* MM 

; h 1 

:i ; . *H 


22 . 2 * 

16.75 

ix.56 

6.38 


■t n 
*.» * > 

-■ 'J " J 1 

*9* V* 

\\ 

i tJt *« ?, 

n- ♦* 

Xj *'»•» 


9 * . 0 O 

44 9- r * 

if> Ha 
28 fy 

10,80 

' 9 .a 8 

6 . f 2 
8.70 




» 8 1 «*'* 

* 3 . » »* 

• ■4..vr 

»2.5o* 

* 2.0 4* 

+ 2 . 86 * 

3.20* 


thm L&uU* lor too*/, (I'U.OH aro from Wckwriag. 
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Equilibrium in the System Benzene, Ethyl Alcohol and Water at 25° 
AND AT 60 °. {Barbaudy, 1026.) 

The clouding points were determined by adding mixtures of C 2 H 5 OH + H 2 0 
to mixtures of C 2 H 5 OH + C e H 6 containing in both cases approximately the 
same C 2 H 6 OH content. 

Results at 25°. Results at 60°. 

Gms. per 100 gins, of mixture. Gms. per 100 gms. of mixture. 


CjH s 0H. 

c 6 h 6 . 

H,0. 

C*H s 0H. 

C 8 « 6 . 

H s 0. 

0.0 

99-9 

0.1 

0.0 

0.23 

99-77 

5.85 

93.65 

o. 5 o 

36.58 

4.08 

59-34 

10.09 

88.96 

0.95 

4o.8i 

6.91 

52.28 

20.00 

76.97 

3 .o 3 

43.84 

10.74 

45.42 

So. 00 

63.20 

6.80 

45 .22 

16.95 

37.83 

40.00 

47 - 7 ° 

12. 3 o 

46 .i 3 

20.76 

33 .li 

49.04 

28.23 

21.83 

43.84 

29-97 

26.19 

49.88 

9 .o 3 

41.09 

4o.oo 

4 i .46 

i 8.54 

46.90 

5.91 

47 - >9 

34.78 

52.39 

12.83 

40.00 

1. 5 o 

59.50 

26.96 

65.54 

7.60 

3 o.oo 

o. 5 o 

69.50 

17.87 

78.60 

3.53 




0.00 

99-75 

0.2 5 


In order to determine the conjugated solutions, mixtures were prepared to yield 
two layers and each of these were analyzed by determinations of density and 
index of refraction. 

Composition of Conjugated Composition of Conjugated 

Solutions at 23°. Solutions at 60°. 


lUpper layer. 
Gms. per 100 gms 


Gms. per 100 gms 


c 3 h 5 oh. c,h 6 . ir s o. <^h 6 oh" cjf 6 . 11,0^ c,h 5 oh. c 8 n u . ii s o. "c, n s o^T^cjC"^ hoT 


1.35 98.54 0.11 
3.i8 96.54 0.^4 
5.29 94.37 0.34 
34.1 5i.o5 8.85 


17.5 0.0 82.5 

3o. 7 o .55 68,75 

36 .o 0.90 63 .i 

4 o .85 46.25 12.9 


i 6.33 80.97 2.7 

16.76 79.40 3.34 

25.40 67.98 6.62 

34.68 5 i.i 8 14.13 
30.96 46.48 i 6.56 


39.62 5.87 54 . 5 i 

4 o .23 6.18 53.57 

4 o. 5 o 17.26 36.24 
42.92 3 i .46 25.62 
4 i .39 35.53 23 .o 8 


Equilibrium in the System Benzene, Ethyl Alcohol and Water at 15°, 
23° AND 30°. (Ormandy and Craven, 1021.) 

The benzene is given in per cent by weight in the mixture and the alcohol in weight 
percent. The results therefore, show, for the points of clouding, the per cent by 
weight of benzene present in ,a mixture composed of benzene and aqueous alcohol 
of the particular weight per cent shown. 


Results at 15°. 

Results at 25°. 

Results at 30°. 

Wt. 0/ 0 aq. 

Gms. C 6 ET b per 100 

Wt. V o aq. 

Gms. C r ,U 0 per 100 

Wt. Vo aq. 

Gms. C 0 lf 6 per 100 

Alcohol used. 

gms. Dual mixture. 

Alcohol used. 

gms. Anal mixture. 

Alcohol used. 

gms. Qnal mixture. 

58.5 

10 

95.11 

97.i 3 

93.14 

96.06 

67-9 

20 

91.86 

90.53 

91.20 

90.OO 

72.9 

3 o 

87-98 

8O.6O 

88.91 

84-01 

76.7 

4o 

86.52 

76.48 

85.98 

76.46 

79-3 

5o 

84.71 

71.00 

83.25 

69.32 

82.0 

6o 

82.99 

67.02 

80.75 

63 .i 3 

85 .i 

70 

8 i .34 

62.52 

77-91 

55 .o 3 

88.4 

8o 

79-83 

58.33 

76.57 

50.99 

92.3 

9 ° 

78.44 

54.24 

72.61 

38.17 



77.58 

5 i .23 

63.29 

18.68 


The results at i 5 ° were read from the curve plotted from 3 o determinations. 
They agree quite closely with similar determinations reported by Sidgwick and 
Spurrell, 1920; Taylor, 1897; and Bonner, 1910. 
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Solubility of Benzene in Dilute Solutions of Ethyl Alcohol. 

(Ormandy and Craven, 1922.) 

A mechanical stirrer was used. Readings were taken at the point where turbidity 
was distinctly visible and at the point where the liquid became quite clear. The 
mean of these was taken as the true equilibrium point. The results ; were plotted 
and the following table constructed from the curves. 


Results for Benzene at 

Strength -— ■ ' -— ■■■■ 11 —- Results for Results for 

of Alcohol In wt. Vo* 1»°* 30°. Petrol A at 15®. Petrol+benzene(i:i) at 15*. 

o.. 0.08 o.i 5 - 0.004 

5 ... 0.08 o. i 5 - - - 

10. 0.10 0.16 - - 

i 5 .. o.i 3 0.19 - - 

20.. 0.16 0.24 - - - 

25 . 0.24 0.38 - - — 

3 0.. ..... o .38 0.62 1.32 0.01 0.06 

35 . 0.62 1.02 1.88 0.04 0.12 

4o. 1.14 1.80 2.64 0.09 0.24 

45 . 1.80 3 .oo - 0.20 0.45 

5 0.. . — - - 0.42 - 


The figures show the percent by weight of benzene and petrol in the final 
equilibrium mixtures. It is evident from the results that benzene can be effectively 
removed from alcohol by dilution and extraction with petrol, hence, it is a rather 
poor denaturant for alcohol.' 

Data for equilibrium at — i 5 °, o°, i 5 ° and 3 o° in a system composed of 3 volumes 
of benzene + 1 volume of toluene (instead of benzene alone), alcohol and water, 
are given by Ormandy and Craven, 1921. 

Solubility of Benzene in : (Wright, 1920 .) 


Aq. 50 wt. °/ 0 C, H a OH. 

Aq. 50 wt. % Calf,OR 
containing S °/„ NaCl. 

Aq. 50 wt. °/ 0 C* H 5 OH 
containing K.jCO a , at 20°. 

Aq. 50 wt. % C 8 ir 5 OII 
sat. with various salts at 20*. 

V* 

Gnus. C a ll fl per 

Gms. C 8 H 6 per 

Per cent 

Gms. C 6 H 0 per 

Gms. C 8 H„ per 

100 gms. sat. sol. 

t". 100 gms. sal. sol. 

K a C 0 3 . 

100 gms. sat. sol. 

Salt. 100 gins. sat. sol. 

1.2 

4.57 

9.I 5 . 8 o 

I. 12 

6.4 

None 5.8 

3.2 

4.78 

11.8 6.10 

I.67 

6.5 

NaCl(lO.G) 9.6 

i 5.5 

5 .o 5 

1-4 • a 6.39 

2.18 

7 - 1 

NaNO (21.2) 9.5 

18.0 

5.3o 

16.7 6.76 

2.48 

7.3 

KCl(G.,“) 6.7 

20.2 

5 . 6 i 

19.2 7.23 

2.68 

7 - 6 " 

KNO„( 3 . 9 ) 6 . 4 

22.6 

5-97 

21.3 7.57 

2.86 

8.0 

KBr ( 17 . 4 ) 7.8 

’Two liquid layers form. The figures in parentheses show the grams of each salt per 100 gms. 
qf sat. solution. 


Freezing-Points of Mixtures of Benzene and Aqueous Ethyl Alcohol. 
(Ormandy and Craven, 1921.) 

Results for benzene and : 


99.3 wt. •/,C 1 H,OH. 90.3 wt. •/. CjHjOlI. 

80:3 wt. Vo 

CLH.OH. 70.3 wt. 7. C 2 H.OH. 


Gms. C 6 II B 

per 

Gms. C 6 1 I B per 

Gms. C 6 H ft per Gms. C G H„ per 

F. pt. 

100 gms. sat. sol. t . pt. 

100 gms. sat. sol. 

F. pt. 100 gms. sat. sol. F. pt. 100gms. sat. sol. 

—fi .4 

38.4 

— 10.2 

26.9 

— 11.8 

i 5 .1 — 9.6 9.1 

— r 3.3 

35.7 

— 12. I 

24.5 

—16.9 

11.9 —14.9 7.4 

~x 5.3 

33.3 

-I 4.3 

22.4 

- 19-9 

10.6 

—17.3 

3 i. 1 

— I 7 .I 

20.1 

—22.4 

9*6 

—19.3 

29.0 

— 19-9 

17*9 

—25.4 

8.6 

—21.4 

27.1 

—22.8 

16.4 

—29.0 

7.6 

— 24.1 

25.0 

—26.0 

i 4-9 

— 3 o .6 

7.3 

*—26.0 

23.6 

— 29.0 

13.7 



— 3 o .5 

20.7 

— 3 q. 1 

i 3.3 






59.3 wt. °/ 

• C 2 H 5 OH. 



Gms. C„ If a per 


Gms. C, per 

Gms. Cg H s per 

F. 

pt. 100 gms. saL sol. 

F. pt. 100 gms. sat. sol. 

F. pt. 100 gms. sat. sol. 

— 

6.7 

5.2 

— I8.I 

3.1 

—26.2 2.2 

— 12*5 

3.9 

— 22.5 

2.6 

— 3 o.i 1.9 
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Data for the freezing-points of mixtures composed of benzene-toluene (3 : I by 
volume) alcohol and water are given by Ormandy and Craven, 1921. 

Data for the solubility of mixtures of benzene and petrol in aqueous 92 wt. per 
cent ethyl alcohol at 20° are given by Ormandy and Craven, 1921. 

Data for mixtures of Ethyl alcohol, benzene and glycerol and for 
mixtures of ethyl alcohol, benzene and lactic acid are given by 
Rozsa, 1911. 

Reciprocal Solubility of Chloro Benzene and Aqueous Ethyl Alcohol, 
(Rossett, Marange and Vinter, 1923.) 

The temperatures were determined at which given mixtures just necame clear or 
cloudy while being stirred in a test tube. 

Composition of mixture Composition of mixture 


t° of 

cc. of 


5 cc. of aq. 

t° of 

cc. of 


5 cc. of aq. 

clouding. 

C 6 II 5 Cl. 


C,H s OH of. 

clouding. 

C 6 H 5 CL. 

. - 4 - 

C s H s OH of. 

66. 

. . IO 


870 

28. 

II 


890.8 

34 - 5 .... 

10 


8 8°.9 

38 . 

12 


890.8 

19.5-.... 

10 


890.8 

44. 

.. i 3 


890.8 

7 . 5 .... 

.i. 10 


9°°-7 

52. 

.. 14 


890.8 





60. 

i 5 


890.8 


A few determinations are also given for mixtures- of chlorobenzene + benzene 
in aqueous alcohol. 


‘Miscibility of Ethyl Alcohol (see Note, p. 4 

Bromobenzene and Water at o°. 

. (Bonner, 1910.) 

Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms. 

Sp. Gr. 

C fl H s Br. 

HoO. 

C 2 H 5 OH. 

Sat. Sol. 

O.99 

0.010 

°.II5 

i *34 

*0.96 

O.O4O 

O.32 


O.9O 

O. IO 

0.65 

1.07 

0.80 

0.20 

I 

0.96 

O.70 

O.3O 

* I • I 9 

0.96 

0.60 

O.4O 

I.30 

0.98 

O.50 

O.5O 

1 -39 

0-95 

O.40 

0.60 

i -43 

0.91 

O.3O 

O.7O 

i -43 

0.92 

0.20 

0.80 

1.36 

0*93 

O. IO 

O.9O 

1.16 

o *93 

0.024 

O.976 

0 

00 

<2 

0.92 


) with Mixtures of: 
Nitrobenzene and Water at 15 0 . 

(Bonner, 1910.) 

Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms. 

Sp. Gr. 

QH 8 N 0 2 . 

H 2 0 . 

C 2 H 5 OH. 

Sat. Sol. 

0.965 

°-°35 

O.248 

1.08 

*0.91 

0.09 

0.49 


0.90 

0. IO 

0.53 

1.02 

0.80 

0.20 

0.86 

0.97 

O.70 

0.30 

1.09 

0.94 

0-594 

O.406 

1.238 

o-93 

0.50 

O.50 

1 - 3 1 

0.92 

O.4O 

0.60 

i -34 

0.92 

O.3O 

O.70 

1.30 

0.91 

O.I94 

O.806 

1.212 

0.92 

O. IO 

O.9O 

0.98 

o-93 

0.02 

O.98 

0.601 

0-95 


Miscibility of Ethyl Alcohol (see Note, p. 4 ) at o° with Mixtures of: 


Benzyl Acetate and Water. (Bonner, 1910.) 
Composition of Homogeneous Mixtures. 


Gms. CH S .- 

Gms. 

Gms. 

Sp. Gr. 

C 0 2 .CH 2 .C 6 H 5 . 

II 2 0 . 

C 2 H 6 OH. 

Sat. Sol. 

0-977 

O.O23 

0.120 

1 °5 

O.9OI 

O.O99 

0.3x7 

1.03 

0.80 

0.200 

O.46 

O.99 

O.70 

O.3OO 

0.58 

0.97 

*0.68 

O.32 

0.60 


0.60 

O.40 

O.69 

o-95 

0.50 

O.50 

O.78 

0.94 

0.40 

0.60 

O.85 

0.94 

0.30 

O.70 

0.88 

0-93 

0.20 

O.80 

0.88 

o*93 

0.10 

0.00 

0.80 

O.OA 


Benzyl Alcohol and Water. (Bonner, 1910.) 
Composition of Homogeneous Mixtures. 

_A- 


Gms. 

Gms. 

Gms. 

Sp. Gr. 

C«H s CH 2 OH. 

H 2 0 . 

C 2 H 5 OH. 

Sat. Sol. 

0.90 

0.10 

0.13 

I.03 

0.80 

0.20 

0.26 

I 

0.70 

O.3O 

0.35 

O.98 

0.60 

O.4O 

0-39 

O.98 

0.50 

O.50 

O.4O 

O.97 

0.40 

0.60 

O.4I 

0.97 

*0.38 

0.62 

O.42 

. . . 

0.379 

0.621 

O.417 

O.98 

0.30 

O.70 

O.4I 

O.97 

0.194 

O.806 

O.388 

O.97 

0.10 

0.00 

0 . 

0.08 











Miscibility of Ethyl Alcohol at o° with Mixtures of: 


Benzaldehyde 'and Water 

(Bonner, 1910.) 

Composition 0! Homogeneous Mixtures. 


Gms. 

Gms. 

Gms. 

Sp. Gr. of 

C*H,CHO. 

HA 

QHjOH. 

Mixture. 

0*957 

O.O43 

Q.159 

I .02 

O.898 

0.102 

0.283 

I .01 

0.800 

0.200 

O.42O 

O.99 

0.700 

O.3OO 

0 * 55 <> 

O.98 

0.598 

0.402 

0.601 

O.97 

*0.570 

O.43O 

0.610 

. . . 

O.496 

O.504 

0.643 

O.96 

0 * 394 

O.606 

0.681 

0-95 

0.298 

O.702 

O.70I 

°*95 

0.200 

0.800 

O.670 

0-95 

0.100 

O.9OO 

0.610 

0.96 

0.031 

O.969 

O.461 

o -97 


Benzylethyl Ether and Water. 
(Bonner, 1910.) 

Composition of Homogeneous Mixtures. 


t — 

Gms. 

Gms. 

Gms. 

Sp. Gr. 

C 6 H 6 CH 2 .O.C 2 H fi . H 2 0 . 

C 2 H 6 OH. 

Sat. Sol. 

0.971 

O.O29 

O.189 

O.94 

O.9O 

0.10 

0-37 

O.92 

O.80 

0.20 

o -54 

O.92 

O.70 

O.30 

O.67 

O.9I 

*0.67 

0-33 

O.71 


0.60 

O.4O 

O.78 

0.9I 

O.50 

O.SO 

O.87 

O.9I 

O.40 

0.60 

0-93 

O.92 

O.30 

O.7O 

O.96 

O.92 

O.198 

0.802 

O.952 

O.92 

0.10 

O.9O 

0.86 

O.93 

0.08 

O.92 

0*793 

O.94 


Miscibility of Ethyl Alcohol (see Note, p. 4 ,) at o° with Mixtures of: 


Methyl Aniline and Water. (Bonner, 'io.) 
" Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms. 

Sp. Gr. 

CHjNHQHj. 

H, 0 . 

CjHjOH. 

Sat. Sol. 

o -959 

O.04I 

0.218 

0.96 

0.90 

0.10 

0-37 

o-9S 

0-795 

0.205 

0-555 

o-93 

0.70 

O.3O 

0.68 

o-93 

*0.66 

o-34 

O.72 

. . . 

0.60 

0.40 

O.76 

o-93 

0.50 

0.50 

O.84 

o-93 

0.40 

0.60 

O.89 

o-93 

0.30 

0.70 

O.9I 

o-93 

0.20 

0.80 

O.87 

0.94 

0.098 

0.902 

0.734 

o*9S 

0.041 

0.959 

O.581 

0.96 


Phenetol and Water. (Bonner, ’10.) 
Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms. 

Sp. Gr. 

C«H*OCjHg. 

HA 

^CjBUOH. 

Sat- Sol. 

O.992 

O.18 

OI S7 

O.96 

*0.90 

0.10 

o-55 

. . . 

O.897 

0.103 

o-554 

o*93 

O.798 

0.202 

0.916 

0.90 

O.70 

O.3O 

1.18 

0.90 

0.60 

O.40 

i-39 

0.89 

0-495 

0.505 

1.518 

0.89 

0-399 

0.601 

1.560 

0.89 

0.30 

O.70 

1-54 

0.90 

O.198 

0.802 

1.449 

0.91 

0.10 

O.9O 

1.21 

0.92 

0.082 

O.918 

1156 

o-93 


Reciprocal Solubility of Ethyl Alcohol, Toluene and Water. 

( Ormandy and Graven, 1921 .(' 

The determinations were made by the method outlined under heptane (p. i49 ). 
An extensive series of determinations were made at seven different temperatures. 
These results have been plotted and the following table constructed from the 


curves. 

CjIfsQIl Gnyj. CgH 3 CH a per 100 gjns. sat. solution at 

: IiV 'Aq r Alcohol — 1 ■, . - . " ■■ ■- - . 

mixture used. —no*. —is*. o*; -+-s\ is*. 25 *. no*. 

60....... - — - ■ — ■ - - 81.0 

65 . 5.5 6.5 g .5 9,5 10,a (n.5) 12.5 

70.- 8.6 io .5 12.7 14.0 i 5.6 (17.5) 19.5 

75 . r 3.5 16.2 19.2 21.0 23.7 (28.0) 3 i .0 

80. 20.7 25.0 3 o .5 33.5 38.5 46.0 49 .5 

85 . 33.2 41.0 5 - 2.0 55.5 62.5 66.5 68.7 

90. 62.5 71.0 77.0 79.5 82.0 ? 83.7 

95- 92.5 94.5 94.5 95.0 93.7 ? 95.7 


Data for the reciprocal solubility of ethyl alcohol, water and a mixture of 3 volumes 
of benzene and 1 volume of toluene at —i5°, o°, + i5° and 3o° are also given. 
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Freezing-Points *t>F Mixtures of 99.3 wr. EeIr cent Alcohol ak© Toluene. 

v ( Ormandy andGraVen, 1031.) 


F.;pi. 

Alcohol in mlttinro. 

Kpl. 

Wl.Vo ® 9.3 Wt.°/ 0 
Alcohol iri mixture. 

K. pt. 

Wt.*/ rf Wt. °/ tt 

Alcohol in inlxture. 

— >0.0. 

... 66.3 

— 20 , 8 . 

39.8 

— 5 . 8 . 

..... is.? 


... 59.7 

—18.3. 

... 36.3 

— 2 '. 2 . 


—•28.?.. 

.48:o‘ 

— 1 - 5 . 4 . 

... 32.6 

■+KI.. 

7 * 0 

—27.1 . 

... 46.6 

— 12.3 . 

... 28.0 

3 / 5 . 



... 43.4 

— 8.8. 

... 23.4 




Composition of the Conjugate Layers in the 
System Ethyi Alcohol,Toluene and Water. 

(TarassenKow and Pologlenzewa, 1938 .) 

Upper Layer Lower Layer 


c o Oms. per 100 gms. homogeneous liquid Gas. per 100 gms. homogeneous liquid 

/■■ ■ - —— -. - -. - — -s d. ----A 



' Ws 

W H 

h 2 0 

a a. A 

Ws 

ch r oh 

6 0 

HgO 

v d. 

0 

95.55 

3.00 

1.45 

— 

3.02 

47 . 6 l 

46.73 


11 

93.43 

5.31 

1.26 

— 

8.00 

55.92 

36.08 

— 

n 

91.40 

5.98 

2.88 

O.8738 

15.44 

55-86 

28.70 

0.8791 

n 

27.50 

35.06 

17.44 

0.8667 

88.14 

9.37 

2.43 

0.8717 

20 

96.20 

1.60 

2.20 

0.8707 

0.40 

31.37 

68.23 

0.9424 

11 

98.88 

4.67 

i .55 

0.8588 

3.44 

46.56 

50.00 

0.9024 

11 

88.27 

9.66 

2.07 

0.8553 

18.10 

53.37 

28.53 

0.8652 

11 

39.50 

47.38 

13.12 

0.8505 

75.34 

21.45 

3.31 

0.8510 

40 

96.l8 

1.64 

2.18 

0.8420 

0.54 

30.34 

69.20 

0.9351 

11 

91.24 

5.25 

3.50 

0.8394 

3.23 

45.52 

51.24 

0.9020 

it 

89.8l 

7^45 

2.74 

O.8380 

5.98 

47.32 

46.20 

0.8862 

11 

81.35 

13.92 

4.73 

O.8338 

20.65 

51.39 

27.46 

0.8510 

11 

70.67 

22.82 

6.54 

O.8328 

36.98 

47.00 

l6.02 

0.8382 

11 

70.55 

23.99 

5.43 

O.833O 

36.13 

45.81 

l8.06 

0.8384 


Equilibrium in the System Ethyl Alcohol, Toluene and Water at 25°. 

(Washburn, Begum and Beckord, 1930 . J 


The Mnodal curve was determined by the titration method. The refrac¬ 
tive indices of the homogeneous solutions were determined as well as 
those of the layers formed by mixing appropriate amounts of the liquids 
and from these results the tie lines were located. 


Oms. per 100 gms. homogeneous liquid 

V % CH 3 

<W> H 

HgO - 

89.84 

9.36 

0.8l 

81.13 

16.74 

2.13 

70.46 

25.29 

4.25 

60.6l 

32.66 

6.73 

49.26 

40.83 

9.91 

39.40 

47.37 

13.23 


Gas, per 100 gas.homogeneous liquid 


C fl H 6 CH 3 

CgHgOH 

HgO 

29.52 

52.89 

17.59 

19.96 

56.42 

23.63 

12.94 

56.66 

30.39 

6.37 

53.04 

40.59 

3.72 

48.89 

47.39 

1.75 

42.48 

55.76 















C 2 HgO| 


144 


Miscibility of Ethyl Alcohol (see Note p. 4 ) at o° with Mixtures of: 


Pinene and Water. (Bonner, 1910.) 
Composition of Homogeneous Mixtures. 


6 ms. 

Gins. 

Gms. 

Sp. Gr.' 

0»Hw* 

H* 0 . 

C*H,OH. 

Sat. Sol. 

0.99 

0.010 

0.268 

O.87 

•0.985 

0.015 

0:47 


0.897 

O.IO3 

1-595 

0.85 

0.79s 

0.205 

2.268 

0.84 

0.70 

O.3O 

2.67 

O.84 

0.60 

O.4O 

2.94 

O.85 

0-493 

O.507 

3-135 

O.85 

0-393 

O.607 

3-126 

0.86 

0.293 

0.707 

3-038 

0.86 

0.194 

O.806 

2.799 

0.87 

0.094 

O.906 

2-331 

0.89 

0035 

0.965 

1.639 

0.91 


Propyl Bromide and Water. (Bonner, 1910.) 
Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms. 

Sp. Gr. 

CHj.CHj.CHaBr. 

HaO. 

CjHtOH. 

Sat. SoL 

o -975 

0.025 

O.I9O 

1.26 

*0.92 

0.08 

O.42 


0.90 

0.10 

O.50 

1.12 

0.80 

0.20 

O.72 

1.06 

0.70 

O.3O 

0.88 

I .02 

0.60 

O.40 

1.01 

O.99 

0.50 

O.5O 

1.10 

O.98 

0.40 

0.60 

'i .15 

O.96 

0.30 

O.70 

1.14 

0-95 

0.204 

O.796 

1.12 

°-94 

0.096 

O.904 

1.02 

0.94 

0.027 

O.973 

0.687 

0*95 


Miscibility of Ethyl Alcohol (see Note p. |4 ) at o° with Mixtures of: 


Toluene and Water. (Bonner, 1910.) 

Composition of Homogeneous Mixtures. 
r .. .... K . . — 


Gms. 

Gms. 

Gms. 

Sp. Gr. 

C,H # CHa. 

HaO. 

C*H«OH. 

Sat. Sol. 

O.948 

0.052 

O.388 

0.87 

O.9O 

0.10 

0.6l 

0.86 

0.80 

0.20 

o-9S 

0.86 

0.70 

O.3O 

1.21 

0.86 

0.60 

O.4O 

1.41 

0.86 

O.50 

O.5O 

i-53 

0.87 

O.4O 

0.60 

i*59 

0.87 

O.3O 

O.7O 

1.S6 

0.88 

0.20 

0.80 

1.44 

0.89 

0.10 

O.9O 

1.23 

0.91 

0.028 

O.972 

0.817 

0.94 


0 Toluidine and Water. (Bonner, 19x0.) 
Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms. 

Sp. Gr. 

CHa.C4H4.NHa. 

H 2 0. 

CjHiOH. 

Sat. Sol. 

o -954 

O.O46 

0.025 

I.OI 

0.90 

0.10 

0.21 

°-93 

0.80 

0.20 

O.32 

o *9 7 

0.70 

O.3O 

O.4I 

0.96 

0.60 

O.4O 

°-455 

0.96 

0.50 

O.50 

0.48 

0.96 

0.40 

0.60 

0.50 

0.96 

0.30 

O.70 

0.50 

0.96 

0.20 

O.80 

0.49 

0.96 

O.O98 

O.902 

0.462 

0.98 

t— 

<N 

q 

0* 

0.973 

0.262 

... 


Miscibility of Ethyl Alcohol (see Note p. 4 ) at o° with Mixtures of: 


Bromotoluene (b. pt. 182-3) and Water. 

(Bonner, 1910.) 

Composition of Homogeneous Mixt ures. 
r ---»——-„ 


Gms. 

Gms. 

Gms. 


BrCflPL-CHj. 

H* 0 . 

CaHftOH. 

Sat. Sol. 

0.98 

0.02 

o-33 

. . . 

0.951 

0.049 

0.522 

1.09 

O.9O 

0.10 

0.87 

1.06 

0.80 

0.20 

1.28 

0.97 

O.7O 

O.3O 

i-S4 

O.94 

0.60 

O.4O 

I.7I 

0-93 

0.50 

O.50 

I.8l 

O.92 

0.40 

0.60 

I.89 

O.9I 

0.30 

O.70 

i-SQ 

O.90 

0.30 

0.80 

r.78 

O.90 

0.10 

O.9O 

i- 533 

O.91 

O.O33 

O.967 

i-3°7 

O.92 


p Nitrotoluene and Water. 

(Bonner, 19x0.) 

Composition of Homogeneous Mixtures. 


Gms. 

Gms. 

Gms. 

Sp. Gr. 

NO,.C,H,.CH,. 

HaO. 

CaHftOH. 

Sat. Sol. 

0:978 

0.022 

0-253 

I.08 

0.95 

O.05 

0.50 

. . . 

0.90 

0.10 

0.84 

0.97 

0.80 

0.20 

1.29 

O.96 

0.70 

0.3° 

1-57 

0.92 

0.60 

O.4O 

1 -73 

O.9I 

0.506 

O.494 

1.782 

O.9I 

0.398 

0.602 

1.868 

O.9I 

0.294 

O.706 

1.8x6 

0.91 

0.20 

0.80 

1.63 

0.91 

0.10 

O.9O 

1.30 

0.92 

0.056 

O.944 

1.105 

°-93 
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Reciprocal Solubility of Ethyl Alcohol, Xylett*^ '&&&< WATER AT —-30°, 
0° AND +3C°. ( Ormandy and Craven,'’ 

The xylene was a commercial sample having d\ 5 = 0.8665 and. b. pt. i38°-i48°. 


The. determinations were made by the method outlined under heptane (p. 1 49 )• 


Results at 

—30". 

Results at 0°. 

RjcsuUs at 


Wt°/ 0 C«lf s OH 

Gms. xyltne 

Wt 0 A, C a H 5 0H 

Gms. xylene 

Wt Vo c 3 h 3 oh 

Gms. xylene 

In aq, alcohol 

pei* lOO gms. 

in aq. alcohol 

; per 100. gpis. 

in aq. alcohol 

per 100 gms. 

mixture used. 

sat. sol. 

mixture used. 

sat. sol. 

mixture used. 

sat. sol. 

78.65 

n.59 

72.35 

9-47 

'66.'55 

8 J67 

80.6“0 

13.92. 

'74.9.4 

11.25 

69.40 

11.45 

82.96 

17.40 

76 97 

i4.39 

73.00 

15.77' 

85.46 

22-20 

80.33 

19-57. 

77*^4 

23.12 

87.14 

26.73 

84.05 

28.02 

8113o 

.34.70 

90.90 

41.89 

87.24 

40.92 

84.^8 

52.01 

92.66 

53.49 

90.24 

64,09 

92.20 

82*67 

94 -11 
9^.66 
96.20 

70.77 

83.87 

92.87 

93.90 

93.70 

83.i8 

92.67 

9h-99 

92.22 


Freezing-Points of Mixtures of 99.8 wt. % Ethyl Alcohol and Xylene. 

(’Ormandy .and Craven, 1921.) • 

The xylene was a mixture of 0 , \m and p xylene. 

t° orr.pt...v..v.- — 3 o\o. — 24 °. 7 ; — it* A — r.o. 

Wt. °/ 0 of 99.3 wt. °/o alcohol in mixture. 56«i 49.6 35.8 29.7 ‘ 11.9 

Keciprocal^Solubility of Ethyl ALcohol,' Phenjl Ether and Water at. 30 °. 

(Perrakis, 192.>.) 

The amount of water required to produce douding in various mixtures of ethyf 
alcohol and phenyl eth^ (C e H 5 ) 2 0 , was determined by a titration method. 


Wl °/o G* II* 011 

Gms. HjO to cause 

wt.Yo €*n 3 Ofi 

Gms. HjO totalise 

‘n ale. phenyl ether 

clouding of 100 cc. 

in ale. pheny l, ether 

clouding of 100 cc. 

mixture. 

of mixture. 

mixture. 

of mixture. 

1 3 .18 

0.6206 

36,68 

2 .2654 

22 , ot 

I. I l5l 

40.08 

2.5709 

28.41 

,.536o 

43.16 

2.845o 

3 a. 76 

1.9230 

00.57 

3.5400 


Miscibility of Ethyl Alcohol (see Note p. . 4 ) at o° with Mixtures of: 

0 Xylene and Water. (Bonner, 1910.) m Xylene and Water. (Bonner, 1910.) 

Composition of Homogeneous Mixtures. Composition of Homogeneous Mixtures. 

-*.-—-—X t - A - - ——V 

Gms Gms Gms. Sp. Gr. Gms. Gms. Gms. Sp. Gr. 

nQHdCHa),. H 2 0 : QjHjOH. Sat. Sol. in QH^CHj)* H 2 0 . C.H.OH. Sat. Sol. 

0.971 0.029 0.352 0.89 0.967 0.033 0.380 0.88 

*0.96 0.04 0.53 ... 0.90 0.10 0.81 0.87 

0.90 o- to 0.93 0.87 0.80 0.20 1.30 0.85 

0.786 0.21 1.32 0.87 0.70 0.30 1.61 0.86 

0.70 0.30 i*53 0.87 0.60 0.40 1.77 0.86 

0.60 0.40 1.72 0.87 0.50 0.50 1.90 0.87 

0.50 0.50 1.87 0.87 0.40 0.60 1.98 0.87 

0.40 0.60 1.96 0.88 0.30 0.70 2.01 0.88 

0.30 0.70 i*94 0.88 0.20 0.80 1.87 0.89 

0.20 0.80 1.81 0.89 0.10 0.90 1.53 0.90 

0.031 0.969 1.19 0.93 0.023 0.977 1.168 o* 9 2 o 

Additional data for the system ethyl alcohol, m xylene, water at o , 19 , 41 , 
63° and ioo° are given by Holt and Bell, 1914. 


p Xylene and Water. (Bonner, 1910.) 

Composition of Homogeneous Mixtures. Composition of Homogeneous Mixtures. 

Gms Sd. Gr. Gms. Gms. Gms. Sp. 

p CeHifCHj),. H 2 0 . C 2 H 6 OH. Sat. Sol. p Ca^fCH^j. H 2 0 . QH5OH. Sat 

0.90667 0.034 0.306 0.84 0.50 0.50 1.68 O 
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Reciprocal Solubility of Ethyl Alcohol, Pentane and Water at —30° y 

0 ° and + 45°. 

( Ormandy and Craven, 1922.) 

The determinations were made by the method outlined under heptane (p. i47. ). 
Results at -^-30°. Results at 0°. Result? at -k IS®.. 

Wt. «/<>c t ll,Oil Wt. Vi Penlam Wt. ft /o C a H^OII Wt. %» Pentane Wt. <7 0 G* If 5 OH Wl. ®/oPentane 


in Aqt Alcohol. In in Aq. Alcohol in in Aq. Alcohol in 

mixture used. sal. sol. mixture used. sjat. sol. mixtuvc.uscrf. sat. sol. 

76.54.. - 7.90 79*55 . 15.89 74 . 46 ';- i 3.38 

82.60- 14.IO 84.26..... 25 . 5 i 78.22..... 18.35 

85.25 . 18.82 86 .o 5 . 3-2.24 84.63 . 27.67 

88 . 53 .. ... 28.48 87.98. 42.66 85.45 . 37.54 

90.35.. ... 38 . u 89.29..... 53.66 86.91;_ 47.05 

91.42-: 45.66 88.08. 58.55 

92.16.. ... 58 . 8 *>. 89.04. 68.?.3 

'90.27. 77.39 


Freezing-Poi 

nts of Mixtures 

OF 92.0 WT. PER 

cent Alcohol and 


( Ormandv 

and Craven, 1922. ) 



lYntan§. 


Isopentane, 

F. pt. 

Wt. °/ 0 Pentane. 

F. pt. 

Wt. 0 / tt Isopentan< 

— 3i .0.. 


—28/5. 


—22. 5 . v .. 

.3o .41 

— tA 2*. 

, .. . 35 01 

— 16 . 0 ... 

. 35.8o 

— 5.0- 


— 5 ,o.. 

*. 39 - 47 

- 4 - 4v3. 


+ 4 . 9 ... 

....... 45.62 

12 . 5 . 

. 57 . 4,2 

14 . 0 ... 


21.3. 

. 67.18 

21 . 0 ... 

. ; 63.68 




Similar data are also given for the freezing-points of 92.0 wt. % alcohol containing 
different amounts of a 1 : 1 and a 3 : 1 mixture of pentane and benzene. 


Reciprocal Solubility of Ethyl Alcohol, Hexane and Water at — 30 tt 
and -f- 30°. ( Ormandy- and ,Craven, 1922. ) 

Three samples of hexane, obtained from different sources, were used. These 
had densities and boiling-points which differed from published data, and -were, 
therefore, of unknown purity. Reciprocal solubility determinations were made 
as described under heptanef following page). The original determinations of the 
authors, when plotted on cross section paper, give average curves from which 
the following values were read. 

Gnu*. 

Hexane per 1 oo y 

Wl. % CjHjjOII itms. mi. sol. at Wl. % C s If 3 OH 

in nq. Alcohol . - ■- 1 , . . - in uq. Alcohol 

Mixture used. ~-3f)\ -k:o\ Mixture used. 

75.0 — 8.0 92.0 

80.0 — 12.5 94.0 

84*0 8 io 19.0 *) 5 .o 

86.0 10.0 23.5 96.0 

88.0 12.5 3 o.o 97.0 

90.0 16.0 4i .0 98.0 
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Freezing-Points op Mixtures of 92.0 wt. per gent Alcohol and 
Various Samples op Hexane. ( Ormancly and Craven, 1922 .> 

The samples o! hexape were the same as used lor the preceding determinations. 


Results with : 

Results with : 

Results with : 

Sample 1 . 

Sample II. 

Sample 

HI. 

V. pt. 

Wt. 7. Ilexftne., 

F. pt. Wt. 7 a Ue.vadc. 

F. t. Wt. 

°! <> Hexane. 

- 01.1 

21-97 

—- 3 1 . 4 21.81 

— 29.9 

21.98 

— 26.2 

23 .18 

— 21.8 24.85 

—21 0 

24.71 

- fc .5 

29.58 

— 8.2 3 o.I 2 

— 11 .5 

28 .ll 

H- 7.6 

39.16 

H- 7*8 39.48 

—t— , 0.3 

33.70 

20.6 

53.71 

20 . 3 5 * 2 .89 

ro‘7 

4 <>. 5 o 

Bo ,5 

06.57 

3 o .7 66.63 

20.8 

5 i .32 




3 o .8 

64-88 


Data are also given fop the freezing-points of 92.0 wt. % alcohol containing 
different amounts of a 1 : 1 and a 3 : 1 mixture of hexane and benzene. 

Miscibility of Ethyl Alcohol (see Note, p. 4 ) at o° with Mixtures of: 
Heptane and Water. (Bonner, 1910.) Hexane and Water. (Bonner, 1910.) 


Composition of Homogeneous Mixtures. Composition of Homogeneous Mixtures. 

--A- - -- K _ 


Gms. 

Gms. 

Gms. 

Sp. Gr.; 

Gms. 

Gms. 

Gms. 

Sp. Gr. 

Heptane.* 

HjO. 

C,H 6 OH. 

Sat. Sol. 

Hexane.* 

H*0. 

QH 5 OH. 

Sat. Sol. 

O.962 

0.038 

0.704 

O.79 

O.97 

O.O3 

o -59 

. . . 

O.90 

0.10 

i -44 

0.80 

0.9a 

0.10 

1.30 

0.77 

0.798 

0.202 

2-375 

0.82 

0.80 

0.20 

2.04 

0.79 

O.70 

O.3O 

2.82 

0.8l 

O.70 

O.3O 

2-45 

0.81 

0.60 

O.4O 

3.06 

0.82 

0.60 

O.4O 

2-73 

0.82 

O.50 

O.50 

3.16 

O.83 

0.5° 

O.5O 

2-93 

0.83 

O.4O 

0.60 

3- r 7 

O.84 

O.4O 

0.60 

3.00 

0.83 

O.30 

O.7O 

3-io 

O.85 

0.20 

0.80 

2-75 

0.85 

O.I96 

O.804 

2.96 

O.87 

O. 10 

O.9O 

2.23 

0.86 

O.O93 

O.907 

2 - 3°5 

0.88 

0.014 

O.986 

1.056 



* Kahlbaum’s Heptane and Hexane “aus Petroleum ” were used. 


Reciprocai Solubility of Ethyl Alcohol, Heptane and Water. 
(Ormandy and Cravenpl922.) 

The heptane was purified by acid washing and fractionation. The di n = 0.6887 

and the b. pt. was 98 °. 3 - 98°.4 (760 mm.). The aniline point was 71 °. The determi¬ 
nations were made by adding to a given volume of the hydrocarbon a mixture of 
alcohol and water untill clouding appeared. Two concentrations of alcohol contained 
in two pipets were used and the clouding produced and discharged alternately. 
The weights of each constituent were calculated from the specific gravity of each 
and the results reported on the weight per cent basis. 


Results at — 30°. 

Results at 0°. 

Results at -+-30°. 

wt. Vo 0*11,011 

in aq.-aU*. 

Wl. °/a heptane 

Wt. °/ 0 c, II,OH 
in aq.-alc. 

Wl. °/ 0 heptane 

wt>/ 0 c,H.,oir 

In aq.-ali.*. 

Wt. «/» heptane 

mixture used. 

in sal. sol. 

mixture used. 

in sat. sol. 

mixture used. 

in sat. sol. 

98.23 

9° *97 

98.30 

90.59 

98.17 

91. l8 

98.51 

81.14 

97* 9‘* 

8o.65 

95.82 

80. ID 

98.25 

69,. 37 

97-98 

69.29 

95.35 

69.42 

98.18 

59.19 

9*>-9 1 

58.78 

94.26 

58.84 

97-99 

49.52 

96.41 

48.68 

98.47 

49-44 

97-0<> 

39.31 

95.72 

38.61 

92.78 

39.00 

96. '->.8 

29.54 

94.36 

29-57 

91 . 16 

•A9.2.8 

94-6>. 

ao .56 

9'-98 

19.75 

88 . 6 i 

I9*96 

9'^-93 

15. ‘>J\ 

90.27 

15.42 

85.94 

l4. 9.0 

89.37 

8 . 

85.35 

8.5o 

80.94 

8.39 


A yvio/) a '•rari'f nrmnwi fm lo onf qti a rro urn paonlio aIaod 
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Freezing-Points of Mixtures of 92.0 >wt. per cent Alcohol and 
Various Samples of Heptane. ( Ormandy and Craven, 192 |’.) 

Three samples of heptane, obtained from different sources, were used. The 
densities* and boiling-point fractionation figures of the samples show considerable 
differences from published data. The samples were, therefore, of unknown purity. 


Results with : Results with : Results with : 

Sample J. Sample II. Sample III. 


V. )>t. 

Wt. °/a Hepl/inc. 

F. pi. 

Wi. % Heptane. 

F. pi, Wt. 

Vo Heptane. 

— 3 o. 5 . ... 

13.27 

— 3 o t 3 .. 

1 3.66 

— 36.3 _ 

16.22 

—22.2. . 


—^3 . I . . 

i.j.ty 

-«- 26 v 5 ...... 

18.48 

. — 14.6, ... 

l6. % 

—II .0. . 

18. <>4 

— 10.94... 

2 . 1.23 

: -f- 0.4* * • ‘ 

20.77 

-f- ' 3 1 .2... 

t . " 22.36 

~h O.t). .4. 

25 . t 8 


• 29-. 9 . 3 ; 

19.6.. 

.. 29.38 

IO..7. . ; . 

29.35 

32 #0. 

.. 37.06. 


... 36.£3 

•>.0.7_ 

30.9- 

35.02 

44 . 4 o 


Data are also given for the freezing-points of 92:0 wt. % alcohol 
different amounts of vai'ious mixtures of heptane and berizene. 


containing 


Equilibrium in the System Ethyl Alcohol, Hexane and Water. 

TarassenKow and Paulsen, 1937. 


Results at o° 


Gms. per 

100 gms. homogeneous mixture 

' w» 

Vl 4 


6.53 

92 .70 

0.77 

44.30 

54*10 

1.60 

53.32 

45.39 

1.29 

63.34 

35.18 

I.48 

74.01 

21.67 

4.32 

79*22 

11.86 

8.92 

78.74 

7.96 

13.30 

79.08 

7.32 

13.60 

76.82 

4.00 

19. l8 

69.85 

2.13 

28.02 

69.43 

i .57 

29.00 

60.04 

0.94 

39.02 

43*12 

0.42 

56.46 

The composition of 
determined. 

the following 

Gras. 

per 100 gms. upper layer 

'W 

C 6 H 14 

h 2 o x 

0.08 

99.31 

0.61 

1*75 

97.71 

0.54 


Results at 25 0 


Gins, per 100 gras, homogeneous mixture 


'<W» 

c e a i4 

h 2 o - 

3.10 

95.92 

0.98 

18.52 

79.90 

1.51 

36.28 

61.64 

2.08 

37.82 

59.70 

2.48 

51-94 

45-91 

2.15 

68.03 

28.ll 

3.86 

73.84 

I7.6l 

8.55 

74.73 

12.93 

12.34 

73.52 

8.00 

18.48 

67.49 

3.61 

28.90 

53 . 8 l 

1.86 

44.38 

36.68 

1.21 

62.11 

conjugate 

layers at 25° 

was also 


Gms. 

per 100 jpns. lower 

layer 

' w 

C 6 H 14 

h 2 o v 

37.67 

0.23 

62.10 

56.92 

2.91 

40.47 
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Equilibrium in the System Ethyl Alcohol, Cyclohexane and Water. 

(TarassenStow and Paulsen, 1937 .) 


Results at o° 


Results at 25° 


Gras, per 100 

gms. homogeneous mixture 

Gras, per 

100 gras, homogeneous mixture 

' <W>H 

C e H 12 

h 2 o ' 

/ w* 

c e H ia 

H 2° ' 

14.49 

84.88 

O.69 

33-10 

64.80 

2.10 

30.62 

67.62 

1.86 

48.l8 

47.54 

4.28 

SO.03 

46.99 

2.98 

55.24 

39.45 

5.31 

62.14 

32.50 

5.36 

59.11 

34.97 

5.92 

71.98 

14.60 

13.42 

64.91 

26.14 

8.95 

71.84 

11.71 

16.45 

69.20 

16.27 

14.53 

68.63 

4.65 

26.72 

68.45 

8.85 

22.65 

54.41 

1.22 

44.37 

60.07 

2.17 

37.76 

The composition of 
determined. 

the following 

conjugate 

layers at 25 0 was 

also 

Gms. per 

100 gins, upper layer 

Gras 

. per 100 gras, lower layer 

'w* 

C 6 H 12 

h 2 o ' 

'C^H 

c e H u 

h 2 0^ 

O.61 

99-07 

CS 

CO 

0 

45-98 

1.19 

52.83 

1.56 

98.09 

0.35 

54.98 

1.35 

43-67 

9.89 

88.96 

1.15 

66.24 

22.19 

11.57 


Equilibrium in the System Ethyl Alcohol, Cyclohexane and Water a? 2s 0 . 

(Void and Washburn, 1932 .) 

The binodal curve was determined by the titration method. The refrac¬ 
tive indices of these and of the two layers obtained with appropriate 
amounts of the three liquids gave results from which the distribution of 
alcohol between water and cyclohexane was calculated. Results for the 
freezing-points of mixtures of ethyl alcohol and cyclohexane are also 
given. 


Qras. per 100 gras, homogeneous mixture Gtas. per 100 gms. homogeneous mixture 


'<W H 

C e H 12 

— 

/ c 2 h s oh 


—^6—1 

7.63 

0.32 

92.05 

68.47 

8.84 

122.69 

20.05 

0.59 

79.36 

69.31 

13.88 

l6.8l 

41.06 

0.08 

58.86 

67.89 

20.38 

11.73 

43.24 

0.54 

56.22 

65.41 

25.98 

8.6l 

50-38 

0.8l 

48.81 

61.59 

30.63 

7.78 

53.85 

1.36 

44*79 

48.17 

47.54 

4.29 

61.63 

3-09 

35.28 

33.14 

64.79 

2.07 

66.99 

6.98 

26.03 

16.70 

82.41 

0.89 



The coefficient of distribution of ethyl alcohol between olive oil and water is 
0.026 at 3°‘and 0.047 at 30°. (Meyer, 1901; 1909) 

100 gms. cottonseed oil (0.922 Sp. Gr.) dissolve 22.9 gms. ethyl alcohol at 25 0 . 
100 gms. ethyl alcohol dissolve 11.75 gms. cottonseed oil at 25*. (Wroth and Reid, *16.) 

Distribution of Ethyl Alcohol between Cottonseed Oil and 
Water AT 25 0 . (Wroth and Reid, 1916.) 


Gms. C3H5OH per 100 cc. * 

Oil Layer. H 2 0 Layer.* 

Ratio. 

O.2083 

6.I47 

29*5 

O.225I 

6.738 

29.9 

0 - 25 I 5 

6.835 

27.I 

O.2783 

6.876 

24.7 

O.3OI7 

8.682 

28.7 


Data for the reciprocal solubility of ethyl alcohol and turpentine are given by 
Vezes and Mouline, 1904, 1905-06. 

Data for the system ethyl alcohol, water, petroleum are given by Rodt (1916). 


Reciprocal Solubility of Ethyl Alcohol, Gasoline anp Water 
AT 5° AND AT 20°. 

(Guy and Massol, 1925; Perrakis and Mas go], 1924.). 

A titration method was used. Various weighed mixtures of alcphd? and gasoline 
were titrated with water to appearance of clouding... Above j 5 per cent of alcohol 
it was necessary to titrate mixtures of alcohol and water with gasoline. The 
composition pf the mixture was determined in all cases by weighing. The gasoline 
had a dao of 0.747. Gn distilling 200 cc. the first to cc. came o(ver at 60-69° 

apd the last 1 o cc, at 21 5 - 236 °^ A diagram of the distillation curve shows a somewhat 
wavy line, between these temperatures. 


Isotherm at 6°. 

Gms. ner joo gjns. 
cloudy mixture.. 


Isotherm at 20°. 


17.485 

29.800 
36 1 5 q 

55 . 88 0 

77.880 

78.880 
76.725 
69.215 
63.570 
57.907 
54* 


a line. 

82.320 

69.7OO 

62.970 

4 ^. 49 ° 

i 3 . 93 o 
8.860 
3.^85 
0.890 
0.570 
0.333 
o, 117 


Gins, per 100 gms. 
^cloudy mixture 

3:210 96.720 

11.390 88.400 

24.060 75.360 

26.025 73.070 

54*635 4 ^* 5 o 6 

67,275 27.750 

73.555 17J910 

76,655 10.i 55 

74-3io 4.700 


Gms. per 100 gms 
cloudy mixture. 


C* H; OH. 

73.260 
64.170 
55 . 5 io 
46 . 53 o 
44 • 820 

39.759 

34.559 

3 1.760 
*$■299 


Gasoline. 

3 . 65 o 

<>.9°7 
0.281 
o. 112 
0.089 
o.o 53 
0.023 
o.oio 5 
o.op 36 


The authors also discuss the effect of salts upon the dehydration of alcohol. It 
was shown that ammonium sulfate and hyposulfite are poor dehydrating agents and 
potassium fluoride and carbonate are good dehydrating agents. They give results 
showing the composition of the upper layers in contact with sat. solutions of K* C 0 8 . 
Much more complete data for the system alcohol - 4 - gasoline -f- water + K,C0 3 
at 20° are given by Gay, Mion and Servigne, 1924. These authors give numerical 
data, and diagrams for the composition of each of the three layers which separate 
in this system 
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Reciprocal Solubility of Ethyl Alcohol, Gasoline and Water. 

(Brldgeman and Querfeld, 1933 .) 

The temperatures were determined at which a second phase separated 
on slowly cooling accurately prepared mixtures of gasoline (from dif¬ 
ferent sources) and ethyl alcohol containing from i to 8 volume per¬ 
cent H 2 0 . Of the various gasoline samples the following two tables 
contain respectively the results for the one having the hrghest and 
the lowest critical solution temperatures. 

Results for sample No. i. 

(Pennsylvania Gasoline ofd a 0 . 736 , having a volatility such that 10 % distills 
up to 76 °, 50 % up to 135 ° and 90 % up to 199 °) 


Vol. % H «0 Temperatures of separation in mixtures containing: 

C . ... .—- -■ ■■■ . . ■■ A- ,. , , - . . .. 


W" 

' 10 

20 

30 

40 

. 50 

60 

70 

80 

90 Vol. %' 
Oasbllne 

1.11 

— 

— 

-61.0 

-46.4 

-37.4 

“ 33*4 

“31*0 

“ 28.3 

-26.4 

2.13 

— 

-60.0 

-36.8 

-24.0 

- 15*1 

- 10.3 

“ 7.4 

- 2.5 

— 

3.14 

— 

- 45*0 

-l8.0 

- 4*1 

3*7 

7.7 

11.-3 

16.6 

22.3 

4.14 

-60.6 

-26.2 

" 3.2 

11.5 

l 8.7 

22.4 

26.4 

33.1 

39*4 

5-18 

- 54.7 

-12.7 

n *3 

24.3 

30.8 

34*4 

39*5 

47.7 

52.9 

6.20 

- 43.2 

0.3 

22.5 

35*3 

41.6 

45*7 

51.6 

— 

— 

7.24 

-30.2 

12.6 

33*7 

45.0 

— 

— 

— 

— 

— 

8.24 

- 19-3 

23.2 

43*2 

— 

— 

— 

— 

— 

— 


Results for Sample No. 7 


( 100 % Cracked gasoline of d ■ 0 . 754 ,having a volatility 3uch that 10 % distills 
up to 54 °, 50 % up to 126 ° and 90 % up to I 860 ) 


Vol. % HgO _ Temperature of separation in mixtures containing: 


in CgHgOH 

' 10 

20 

30 

40 

50 

60 

70 

80 

90 Vol. % V 
Gasoline 

1.13 

— 

. — 

— 

— 

— 

— 


— 

“ 53.1 

2.14 

— 

— 

— 

— 

-49.8 

-44.8 

- 40.1 

- 30.9 

“ 19.9 

3.18 

— 

— 

-59.9 

-40.0 

-26.8 

- 19.3 

~ 15.9 

- 9.3 

2.8 

4.17 

— 

— 

-38.8 

-21.6 

-10.9 

- 4.6 

0.7 

9*6 

24.5 

5.19 

— 

-50.2 

“ 23.7 

- 6.5 

3.5 

8.6 

14.8 

24*4 

42.6 

6.20 

— 

- 37.0 

- 9.1 

6.2 

14.7 

20.2 

27.0 

39*0 

— 

7.22 

— 

-23.6 

4.0 

18.0 

25.8 

32.0 

39.4 

51*4 

— 

8.29 

- 58 .1 

-11.6 

14.5 

27.4 

35.5 

41.1 

50.5 

— 

— 


The authors also present data showing the relation between volatility 
of a gasoline and its miscibility with ethyl alcohol containing water. 
The more volatile samples were found to be more miscible in that they 
gave mixtures having lower critical solution temperatures than similar 
mixtures with less volatile gasoline. Straight run gasolines of equal 
volatility show little difference in their miscibility temperatures with 
ethyl alcohol-water mixtures. Cracked gasolines may, however, show much 
lower critical solution temperatures than straight run products of the 
same volatility. 
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Solubility of Ethyl Alcohol and Gasoline in Presence 
OF. A THIRD Solvent. (Rothen and Bonder, 1923.) 

The alcohol ha^d 16 = o.8l2', The gasoline was American product of =0.728. 

The titration method was. employed. The figures in the table below’ show 
.the cabic centimeters of the third solvent ( A) which must be added to 100 cc. 
of the following volume per ctent mixtures of alcohol and gasoline to obtain a 
horAogfeneaus'solu tfq.n at o° and 15°. 

Third solvent (A)- 

Benzene .. w.• 

Ether..-. •• •-*.* • • 

Acetone... 

rsopropyl alcohol.... 
fso butyl » 

Normal butyl alcohol.' 

Amyl alcohol.... 

Cyclohexane. 

Butyl cre$o\. 

Castor oil. 

Terpineot. 9-3 


at temperatures from about 



.-£q>*/« Alcohol. 



">0 0/ 0 Alcohol. 

<F. -1#*, 

0*:. 

—1st 

0*. • 


r." " 


0*. 

— 15 ". 

' .v 

* 

* 

*^ 3.0 

• * 

* 3.6 

24 io 

11:0 

f8.o 

^ ■ ; — , 

11.8 

16.3 

7*9 

1 3.2 

6.0 

io.6 

4.2 

8.8 

10.0 36 .0- 

18.0 

5 o.«© 

18.0 

56 .o 

i 5 .o 

43 .o 

12.0 

35 .o 

6.3 ioJt 

7*5 

14.8 

8:4 

17.0 

8.6 ; 

r 4.5 

6,2 

1 3 .o 

- •— 


— 

7*5 

12.0 

- 


6.0 

12.0 

4.1 5.3 

4*6 

6.7 

4.7 

7.5 

4.5 

, 5.8 

3.8 

7.5 

4.1 5.3 

4.4 

6.3 

4.6 

. 7.4 

44 

7*7 

3.4 

7-3 

3.9 4-9 

4.5 

6.2 

44 

6.7 

4.0 

6.8 

3.3 

6.9 

5.5 6;3 

★ 1 * 

4.8 

( 5.3 

4.2 

6;S 

3.6 

6.1 

3 .i 

0.7 

3 o.o 

■k. 

18.0 

41.0 

- 

- 

- 


9.3 10.8 

snctous mixture 

7.6 ,10.2 6.4 10,0 

could not he obtained. 


— 


- 

diagrams showing the amounts of the third 
bout — 20 to + 20 0 . 

solvent required 


It is pointed out by Boutaric and Corbet, 1927, that in cases where the 
determination of the end point of limiting miscibility is rendered diffi¬ 
cult by nearness of the refractive indices of the liquids or when the 
critical solution temperature is very low, the presence of a third solvent 
may overcome these difficulties. Illustrative results are given for the 
system CfLOH + benzene to which different amounts of oil of coloza were 
added and for the systems C 2 H 6 OH + benzene and C 2 H 5 0 H + several gasolines 
to which definite percentages of H g 0 were added. 


Mutual MtscwixrrY Temperature of a Mixture of Ethyl AlcoIiol and 
Paraffine. (Howard and Patterson, 1926.) 

Tfo a mixture of equal weights of absolute C 2 H 6 OH and paraffine (b. pt. 168180 0 ), 
which had a mutual miscibility temperature of i9°«9, increasing amounts of a 
large number of salts were added and the elevation of the mutual miscibility temper¬ 
ature determined. Results showing the effect of increasing, amounts of water 
upon the mutual miscibility temperature are also given. The critical solution 
temperature of ethyl alcohol and paraffine was- found to be at 38°.5 and at i 3 per 
cent C* Hj OIL 


Ricifrocal SotTO it tTY of Ethyl Alcohol and Carbon Tetrachloride. 

(Wleth, 1929 .) 



Qm, CCi 4 p«r 

r 0 

Gms. CC 1 

4 P6r 

t a 

100 gas* sat. sol. 

t 

100 gms. sat. sol. 

•58*5 

26.4 

-38 

50. 

8 

-sa*s 

31*7 

~3S 

57 . 

7 

-39*0 

49*1 

”30 

70. 

8 
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c 2 h 6 0, 


Equilibrium in tie System Ethyl Alcohol, Ethyl Ether and Water. 

(Laiand, 1938, 1933,1934a.) 

The binodal curve was located by titrating a carefully made mixture of 
CgHgOH + (CjgHgJgO with HgO. The points on the binodal curve which cor¬ 
respond to conjugate layers, were found by preparing mixtures which 
yield two layers and analytically determining the ether content of each 
of these. 


Results at o° 



Results 

at -15 0 


Gins, per 100 gras. 

homogeneous mixture 

Gms. per 100 gras. 

homogeneous mixture 

'CgHgOH 


(Wa 0 

HgO 

C 2 H 5 0H 


<W2 0 


8.7 


10.5 

80.7 

5.8 


91-3 

2.8 

18.6 


11.0 

70.4 

11.3 


83.3 

5.3 

25.3 


17.3 

57.4 

11.8 


82.2 

5.8 

27.7 


29-4 

42.8 

14.9 


77.1 

7.9 

27.8 


39-3 

32.8 

20.8 


66.0 

13.1 

26.8 


48.2 

25.0 

24.7 


55-6 

19.7 

24.0 


58.0 

l8.0 

26.9 


46.9 

26.1 

20.8 


66.1 

18.9 

27.6 


41.4 

31.0 

16.0 


74-7 

8.9 





11.2 


82.9 

5.7 





4.1 


93-3 

2.6 





The following 

results are given 

for the composition of conjugate 

layers at - 

■is 0 . 







Qms. 

per 100 gins, upper 

layer 


Gms. per 

100 gma. lower layer 

/ W« 


(GgKgJgO 

H g0 " 

r 

CgHgOK 

( u 2 H 5 ^ 2 ° 

HgO 

8.2 


87.0 

4-3 


17.8 

12.2 

69.9 

13.5 


79-6 

6.8 


20.5 

12.9 

66.6 

18.4 


71.0 

10.6 


23.2 

15.1 

61.7 

20.4 


66.7 

12.9 


23.9 

l6.9 

60.1 

25-7 


52.5 

21.8 


26.7 

22.3 

51.0 

27.3 


28.5 

44-3 


27.3 

25.1 

47-6 


The following results are given for the composition of the quadruple 
points corresponding to the intersection of the miscibility and freezing- 
point curves. 



Gms. per 

100 gms. 


Gms. per 

100 gms. 


Gms. per 

100 gms. 

c° 

homogeneous mixture 

t° 

homogeneous mixture 

t° 

homogeneous mixture 


/ w®~ 

(CgHg)gO' 





'W H 

(W2 0 

- 3.78 

0.0 

12.8 

- 17.95 

20.8 

14.2 

-20.65 

22.2 

83.25 

- 5.95 

4.0 

12.65 

- 21.50 

27.0 

23.5 

-16.5 

9.8 

85.6 

- 8.40 

7.8 

12.35 

-21.65 

27.4 

33.8 

- 8.0 

1.7 

96.8 

-12.86 

14.2 

12.2 

- 21.5 

26.95 

44.15 

- 3.7 

0.0 

99.1 



c 2 h,o, 
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The Freezing-points of Mixtures of Ethyl Alcohol and Ethyl Ether. 

(Lelande, 1933 , 193 ^a.) 


,o 

CgHgOH per 

Solid 

*0 

Gas. CgHj-OH per 

Solid 

per 100 gms. mixture 

Phase 

t 

per 100 gms. mixture Phase 

-116.32 

0.0 

<Wa° 

123.09 

49.23 

<W 2 o 

11 

-117.03 

2.09 

II — 

124.37 

55-44 

- 117.32 

4.02 

11 

125.05 

Eutec. 57.85 

" + CoH-OH 

c 8 h 6 oh 

II 

“ 117.74 

7.43 

II 

124.38 

59.97 

-II&.32 

13.55 

II 

123.32 

64.48 

-118.64 

16.53 

It 

122.32 

69.22 

II 

119.2 

22.13 

II 

121.51 

72.08 

It 

119 . 3*7 

25.18 

II 

119.53 

80.28 

II 

120.3 

32.8l 

It 

118.32 

85.24 

II 

121.32 

39.29 

II 

117.67 

87.17 

II 

122.48 

45.94 

II 

114.5 

100 

II 


The previous results of Desmaroux, 1928, and Saphir, 1929, differ 
somewhat from the above values. 

The author also determined the freezing-points of the ternary mixtures 
of ethyl alcohol, ethyl ether and water. The ternary eutectic is at 
- 127 ° and contains 55-5 gms. CJLOH, 39-5 gms. (CLIL^O, and 5.0 gms. 

HgO per 100 gms. of mixture. 6 2 6 2 * 

Reciprocal Solubility of Ethyl Alcohol, Glycol and a Third Solvent. 

(Trimble and Fraser, 1929 .) 

The determinations were made by the titration method. The density of 
the glycol was 1.1131 at 20°. 


c 2 h 6 oh.* 

CH e 0H.CH £ 0H + C ( 

s H e at 25 0 

cc per 100 cc homogeneous 

mixture 

w» 

CHgOH.CHgOH 

c 8 « 8 ' 

4.1 

93.0 

2.0 

16.9 

74.2 

8.9 

23.8 

6l.8 

14.4 

27.0 

55-7 

17.5 

30.3 

43.8 

27.0 

30.0 

32.9 

37.0 

22.2 

17.2 

60.5 

10.5 

4-8 

86.0 

CjjHgOH + CHgOH.CHgOH ^ 

• C a H 6 CH 3 

CC 

per 100 cc homogeneous mixture 

'W 8 

CHgOH.CHgGB 


5.7 


2.9 

26.3 

63.8 

10.0 

31.6 

53.5 

15.8 

35.5 

39.7 

24.8 

34.2 

29.3 

36.6 

29.6 

20.1 

SO .3 

20.7 

10.9 

68.3 


C 2 H 6 0 H + CH 2 0 H.CH 2 0 H + C 6 H 6 N 0 2 at' 29 0 . 


cc per 100 cc homogeneous mixture 

w 

CHgOH.CHgOH 

c e H 6 N0 2 V 

10.1 

83.2 

6.8 

21.1 

63.4 

15.5 

23.6 

59-0 

17.4 

28.3 

43-5 

28 .<3 

27.8 

32.5 

39.7 

24.6 

24.8 

50.5 

16.8 

12.4 

70.8 

11.8 

6.9 

81.3 

c 2 h 6 oh + 

CHgOH.CHgOH + C 6 H 4 (CH 3 ) 8 


W H 

CHgOH.CHgOH 


20.2 

76.0 

3.9 

38.5 

48.9 

12.5 

42.2 

38.2 

19.6 

41.2 

29.0 

39.7 

37.3 

20.6 

42.2 

33.0 

16.4 

50.s 

27.6 

11.8 

60.5 

20.0 

7.1 

73.0 
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C 2 H s O, 


Equilibrium in the System Ethyl Alcohol, Glycerol 
and Benzene at 25°. 

(McDonald, 1940 ,) 

The determinations for the binodal curve were made by the titration 
method. Tie lines were located by means of viscosimetric determinations 
made of conjugate layers prepared from appropriate amounts of the three 
liquids. 


Gras, per 100 gras, lower layer 


OgHgOB 

CHgOHCHOHCHgOH 

C 6 H 6 

8.8 

89.8 

1.4 

IS* 9 

8 l .9 

3.2 

19:1 

76.5 

4.4 

24.0 

69.7 

6.3 

28.1 

62.9 

9.0 

32.0 

54-6 

13.4 

36.3 

33.7 

25.O 


Gras. 

per 100 gras, upper 

layer 

CgHgOli 

CHgOHCHOHCHgOH 

C 8 H 6' 

1.4 

0.6 

98.4 

6.3 

0.3 

93.4 

10.3 

0.7 

89.0 

l6. 1 

1.1 

82.8 

21.7 

2.2 

76.1 

26.8 

4.6 

68.6 

32.3 

10.4 

57-3 


The compositions of the co-existing phases, the total pressures and 
the calculated partial pressures for the system Ethyl Alcohol + n 
Heptane at 30°, are given by Ferguson, Freed and Morris, 1933. 

Freezing-points of Mixtures of Ethyl Alcohol and Carbon Tetrachloride. 

(Wyatt, 1928 .) 


The results are given only in the form of a diagram from which the 
following approximate values were read. 


t° 

Mol. Percent 

CCl. Solid Phase 

4 

t° Mol. 

Percent 

CCl. Solid Phase 

4 

-114. 

5 0 

C 2 H 5 QH 

- 47.6 

44-6 

C.H 0H.7CC1 -> 

-118. 

Eutec.11 

" + CgH.0H.7CCl. 

-42 

50 

CCl. 

- 76 

20 

c 2 h 6 oh.?cci 4 

-36 

60 

.. 4 

- 58 

30 

" 

-28 

80 

11 

- 50 

40 

11 

- 24 

100 

11 


Freezing-points of Mixtures of Ethyl Alcohol and Acetone. 

(Saphlr, 1929 .) 


Gras. 

. (CHgigCO per 

Solid 

t 0 

Gtas. (CHgJgCO per 

Solid 

c 100 

gms. mixture 

Phase 


100 gms. mixture 

Phase 

- 114.1 

0 

C 2 H 6 0 H 

-104.8 

60.3 

(CH,) 2 C 0 

-ll6.6 

9.6 

II 

-102.1 

74.2 

°ir 

-ll 8.7 

20.5 

11 

-100.0 

86.5 

11 

-II9.I 

25.oButec, 

. " + (CH-)gCO 

- 95.6 

100 

" 

- 108.7 

43 • 5 

(CHgtgCO 





Mutual Solubility of Benzene and Ethyl Alcohol. Freezing-point 


METHOD. (Viala, 1914; see also Rozsa, 1911 and Pickering, 1893.) 


© 

Gms. GjHo per 

fO 

Gms. Cells per 


Gms. CeHe per 

t . 

100 Gms. Sol. 

l . 

100 Gms. Sol. 

i • 

100 Gms. Sol. 


O 

— 60 

I 9*3 

— IO 

57-6 

— 100 

8 

-50 

24.I 

0 

85 

- 90 

10 

-40 

29.8 

I 

93 

- 80 

12 

-30 

37 

5-5 

IOO 

- 70 

i 5 

— 20 

45-7 





Freezing-Points of Mixtures of Ethyl Alcohol and Phenol. (Perrakis, 1925 .) 
An ordinary cryoscopie apparatus was used and the usual precautions taken. 


t" of. cryst. 

—do... 
— I 5 . ‘2. 

— 4 / 7 - 
2 . 6 . 

9 - 9 * 


Mol. per cent C., II^OU 
in sat. sol. 

49 - 9-3 
4i.oo 
.. 35 .oo 

3 o. 91 
.. 2.5.09 



Mol. per cent C 2 1 

of cry st. 

in sat. sol. 

1 7 -» — - • 

. 19 .38 

22.8 ___ 


32.55. 


39.9 . 



Similar data arc given for mixtures of ethyl alcohol and phenyl ether (C 0 H 5 )* O. 


Freezing-point lowering data for mixtures of ethyl alcohol and 
hydrochloric acid are given by Maass and McIntosh, 1913. 

Freezing-point data are given for: 


C 2 H 6 0H + Chloral 

" + (C 2 H s ) 2 .HBr 

" + CH 3 OH 

" + CH 3 C00C 2 H 6 


(Leopold, 1909.) 

(Maass and Russel, 1919* 
(Saphir, 1929.) 

(Saphir, 1929; Lelande, 1933.) 


+ Acetamide + Phenol (Kremann &Wenzig, 1917; Speyers, 1902.) 


METHYL UREA NH 2 .CONHCH 3 . 

Freezing-point data for mixtures of methyl urea and phenol are given 
by Kremann, 1910. 


(Dubroca, 1007 .) 


GLYCOL (Ethylene glycol) CH 2 0 H.CH 2 0 H. 

Solubility of Glycol in Water Determined by the Freezing-point Method. 

(Ewert, 1937.) 


Gm. Mol*. CHgOH.CHgOH per Solid Q . Gm. Mols. CHgOH. CHgOH per Solid 


100 gm. mols. sat. sol 


- 14.1 

10.5 

“20 .9 

14.1 

“ 28.3 

18.9 

41.8 

24.9 

51.2 Eutec. 

28 

49-6 

31.8 

4 - 9-6 

34 .i 

-58.6 

44.0 


1.2 = CHgOH. CHgOH. 2 H 2 0 ; 


Phase u 100 gm. 

H 2 0 “63.3 Eutec. 

“ 54.6 
" “40 .7 

" “49.4 Eutec. 

" + 1.2 -45.3 

1.2 “36.4 

" -22.4 

n , -12.8 

.2 = 3CH 2 0H.CH 2 0H.2H 2 0. 


mols. 3at. sol. Phase 

47.5 1.2 + 3-2 

50.2 3.2 

60.9 " 

66.0 ''+CH p CHjCHjOH 

67.8 CH 2 0 in CHgOH 

75.3 M 

90.1 11 

100.0 " 


100 cc. sat. solution of glycol in Water contain 19.64 gm. CH 2 OH .CH 2 OH at 21°. 
» » » )> 0.0271CH3COOK w 17.20 » » » 


( Pfel/Ter and Angern, 1924. ) 
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c 2 h 6 o 2 


Critical Solution Temperatures of Separation of Mixtures of 
Glycol and Other Compounds. 

(Lecat, 1927 , 1927 a, 1928 , 1929 , 1930 , 1930 a, 1930 b.) 


Mixture of 

t° 

Percent Mixture of 

t° 

Percent 

CHgOH.CHgOH 

of 

CHgOH.CH 

g 0H CHgOH.CHgOH 

of 

CHgOH.CHgOH 

and: 

Separation 

in mixture and: 

Separation 

in mixture 

Acetophenone 

114.5 

52 

Eugenol methyl ester 144 

68.5 

i Amyl benzoate 

182 

66 

0 Iso safrol 

172 

64- 

Anisol 

134.5 

10.5 

Methyl acetate 

26.8 

— (l) 

Benzyl acetate 

100 

45 

" benzoate 

109.5 

— (l) 

Bornyl acetate 

110 

53 

" aniline 

70 

40.2 

Bromoform 

142 

6.5 

p " acetophenone 

77.5 

60 

& Butyl benzoate 

178 

— 

" cinnamate 

101.5 

85 

i " M 

172 

— 

" heptenone 

65 

22.5 

Carvon 

97.4 

61 

" 2 hexyl ketone 

66 

21 

p chloro nitro¬ 



M salicylate 

143 

48 

benzene 

136.5 

58 

Nitro benzene 

120.2 

59 

Citronellal 

165 

53 

2 " toluene 

142 

4 8.5 

p Cresol methylether 152 

23 

p " " 

141.5 

63.5 

Di methyl aniline 

171.4 

33.5 

Phenyl acetate 

67.7 

34 

n Decanol 

105 

— 

Propyl benzoate 

16 5. 

55 

Ethyl acetate 

57 

— ( 

1)Safrol 

187.5 

55 

" benzoate 

137 

46.5 

S Tetra chloro ethane 88.5 

7 

" aniline 

126.5 

43 

q Toluidine 

- 8.5 

42.5 

Ethylene bromide 

102 

3.5 





(l) Muchin and Machina, 1930, 1931- 

Equilibrium in Ternary Systems Composed of Glycol 
Acetone and Another Compound. 

(Trimble and Fraser, 1929 .) 

The determinations of the binodal curves were made by titrating to the 
appearance or disappearance of clouding. Since glycol cannot be satisfac¬ 
torily measured in ordinary volumetric apparatus it was weighed out from 
a dropping bottle of the ground-in pipet type and the volume calculated 
from the d = 1.1131 at 20°. Tie lines were determined by the method of 
Miller and McPherson, 1908. This method rests upon the principle that the 
distance from the point representing the gross composition of a mixture 
yielding two immiscible layers, to the ends of the tie lines through this 
point are inversely proportional to the volumes of the phases into which 
the mixture separates. 

Results for mixtures of: 

Glycol + Acetone + Xylene Glycol + Acetone + Toluene 




c 2 h 6 o 2 


Equilibrium in Ternary Systems Composed of Glycol 
Acetone and Another Compound—Continued. 

(Trimble and. Fraser, 1929 .) 

voi. % (ch^) 2 co m 

Glycol rich layer dlycol poor layer' Vol. % (CHg) g C 0 in 


Glycol + Acetone + Chloro benzene 

cc per 100 cc homogeneous mixture 


flycol rich layer 


Hycol poor layer 4 


18.0 

22. 3 


25.5 

35.2 

l6.0 

31.2 

46.O 

23.0 

45 .0 

52.0 

30.0 



39.0 


Glycol + Acetone + Benzene 


CHgOHCHgOH 

(CHgjgCO 

C 8 H 5 C1 ' 

cc per 100 < 
'CHgOH.CHgOH 

78.7 

4-6 

l 6.7 


50-9 

15.0 

34-1 

90.7 

37.8 

22.2 

40.0 

72.2 

25 -5 

30.0 

44-5 

60.2 

15.9 

37.5 

46.5 

49.8 

8.1 

47.6 

44-4 

32.4 

4-7 

55.6 

39-8 

14.1 

3.4 

60.7 

36.0 

9-1 

2.4 

66.0 

31.6 

4.9 

1.2 

0.2 

Vol. 

% (CIU 2 C 0 m: 


Vol. 


< c w° 


ycol rich layer 


ycol poor layer' 


Glycol rich layer 


lycol poor layer' 


16.8 

23.0 

10.2 

6.8 

24.0 

36.0 

l6.0 

25.0 

27.0 

42.0 

22.0 

37.8 

31.6 

46.0 

32.2 

44.0 


Glycol + Acetone + JBromo benzene Glycol + Acetone + Nitro benzene 


cc per 100 cc homogeneous mixture 


cc per 100 cc homogeneous mix cure 









1S9 


M e 0, 


METHYL SULFATB (GHsVSO v 

100 cc. H a 0 dissolve 2*8 gms dimethyl sulfate kt Solution is, however, 

accompanied or quickly followed .by decomposition. f'Boufia s an4 Simon, 1920.) 


Reciprocal Solubility of Methyl Sulfate and Oil of-J^pentine. 

The determinations were made by the synthetic method (seafea tubes 5 /?™ 

The ^5 of the oil of turpentine, Ci 0 Hi«, was 0.8602, its absolute index of refraction 
for yellow light at 25 0 was 1.467 and its rotation in a 100-mm. tube was —32.25°. 

Gms. (CH 3 ) 2 S 0 4 per too Gms. Gms. (CHa) 2 S 0 4 per 100 Gins. 


t°. 


Rich 


:S 0 4 

lyer. 


CioHm 
R ich Layer. 


t°. 


(CHj) 2 SO< 
Rich Layer. 

87 

84 

76 

68 


CioHie 

Rich Layer. 


30 95 4 3 o 

40 93 5 90 

50 92 6 100 

60 91 8 105 

70 89 10 108.2 (crit. t.) 50.5 

The results are influenced appreciably by the age and purity of the products 
and by the length of time the mixtures are kept in the sealed tubes. Somewhat 
different results were obtained *with a sample of turpentine containing 5 vol. % of 
white spirit. 


13 

17 

27 

37 


ETHYL Hydrogen SULFATE C 2 H 5 HS 0 4 . 

Freezing-points op Mixtures of Ethyl Hydrogen Sulfate and Water. 

(Berthoud, 1929 .) 


t° 

Mol. % 

C 2 H S HS0 4 

Solid 

Phase 

t° 

Mol. % 

C 2 H 5 HS0 4 

8 ol Id 

Phase 

- 6 

3-3 

Ice 

5.1 

52.0 

c 8 h 6 hso 4 .h 2 o 

-17 

7-4 

11 

4.4 

53-8 


-23.5 

9-2 

it 

- 1.4 

62.0 

II 

— Eutec. — 

-v CgH 6 .HS 0 4 .H 2 0 

- 5.0 

64.O 

II 

-70 

27-5 

C 2 H s HS 0 4 .H 2 0 

0 

H 

H 

I 

68.5 

II 

-58 

29.4 


-25.2 

75-4 

II 

-35 

32.7 

It 

- 35.-5 

79-5 

" + C 2 H fi HS 0 4 

- 9-5 

37.7 

II 

-32.3 

80.3 

c 2 h 6 hso 4 

- 2.5 

40.2 

II 

-25 

86.0 


+ 4*3 

45.5 

II 

-21 

90.4 

II 

5*1 

48.0 

II 

-17 

100.0 

II 

5-419 

.p.50.5 

It 





ETHYL Hydrogen SULFATE HSO*, 


Solubility in Ethyl Ether QonTximfiQ Free Sulfuric Acid- at 30° 
1 Hamid, Singh and DunriiclifT, 1926.) 


Poi cent free II, SO 
O.O 92 
0.152 
O. 186 
0.3l4 


For cent C a H s HS 0 ,. 
1. 125 
l. 06 l 

0.818 


Per cent free 

O.37.2 
o. 5 16 
o.533 
4.06 


Per cent C,H 3 HSO 

O.722 

O. 0 O 9 

0.470 

0.242 


By extrapolation the splubility of pure ethyl hydrogen sulfate in pure ether 
should be about 1.27 gms. C 4 Ha HS 0 4 per 100 gms. dry ether at 3 o°. 





DI METHYL AMINE (CH 3 ) 2 NH. 

The solubility of dimethyl amine in water at 6o°, calculated from 
the vapor pressures determined by an aspiration method was found by 
Doyer, 1890, to be 188 in terms of the Bunsen Absorpition Coefficient 


and 230 in terms of the 

Ostwald Solubility Expression, 1 , at vapor 

pressure of 90.3 mm Hg. 




Freezing-point data for mixtures of dimethyl 

amine and water are 

given by Pickering, 1893. 



DISTRIBUTION OF DlBfcTB YX AMINE AY BETWEEN WaYER ETHER. 


(Smith, 1921, 

19».) 


Mlllimola. (CH a ) 2 NH 


MUilriiols. (CH,)»NH 

pet liter of 


per liter of 

K,0~" 


ir s o 

(C,H s ),0 C,, 

layer (C A ). layer (C,). 

0/ 

layer (C t ). 

layer (C,).. C t 

1.37 0.33 

6 . 24 i 

4.35 

1.02$ 0.236 

1.85 0.426 

0.230 

5.22 

1.26 0.242 

2.55 0.600 

0.235 

7.00 

1.60 0.228 

2.81 o .63 

0.224 

i 3 . 5 

3 . o 5 0.226 

Distribution of Dimethyl Amine at 

3 o° Between : (Smith, 1921,1922.) 

Water and Chlorofor^. 

Water and Xylene. 

Acetone and Glycerol. 

MiiHmois. (CiijijN^r 

MlUfmols. (CH,) S NH 


Mimirfols. (CH 8 ) t NII 

per liter of 

per liter of 


per liter of 

jm> ^ cnciT £?. 

n g o Cj 

Acetone Glycerol A 

luypr (C t ) layer (C a ). Ct 

layer (6i). layer(C*). C t ’ 

layer (A')* layer (C). G* 

1.35 0.80 0.592 

I.786 0.214 

0.120 

I .123 2.25 0 . 5 16 

2.20 1.275 o. 58 o 

3,55 o.. 43 o 

0.121 

2.425 4*325 0. 56 1 

3 . 4 o 2.00 0.588 

8.97 I-12 

O. 125 

4.775 7.625 0.635 

4.55 a*Ga 0^582 

17.78 2.22 

O..I 25 

10.6 1 5.8 0.672 

5.85 3 * 4 <* 0.582 



20.1 27.8 0,723 

Distribution of Dimethyl amine at 

25° Between: 


(Herz and Stanner, 1927 .) 


Water and Eenzene 


Water and Toluene 

Om. Mols. (CH^g NH per liter 

, % 

Om. Mols. (CH 3 )gNH per liter C g 

' HgO layer C Q H 0 layer C g 

' *7 

HgO layer C 

1 C 0 H 5 CH 3 layer C z' ^1 

0.3212 0.0394 

0.123 

O.3182 

0.0333 0.105 

0.6243 0.0576 

O.O92 

0.6243 

0.0503 0.08l 

O.9061 0.0788 

0.087 

1.9273 

O.0655 0.071 

1.2001 O.IO61 

0.088 

1 .2273 

0.0847 O.069 


Distribution op Dimethyl Amine Between Water and Toluene. 

(Moore and Winmlll, 1912 .) 


Gra. Equiv. (CH 3 )gNH per liter Dlst. 

c aq. layer Coer. 

18 0.0759 23.28 

" 0.0975 23.29 

25 0.1203 19.01 

0.1010 19.05 

0.1003 13*38 


32.35 
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DI METHYL AMINE HYDROCHLORIDE (GH 3 ) 2 .NH.HC 1 . 

100 gms. HgO dissolve 369.2 gms. (CH S )gNH.HCl.at 25 0 . (Peddle and 
Turner, 1913.) 

100 gms. CHC1 3 dissolve 16.91 gms. (CH 3 )gNH.HCl at 25°. (Peddle and 
Turner, 1913.) 

DI METHYL AMINE CHLORO PLATINATE (CH 3 )gNH.H 2 PtCl 6 . 

Solubility of Dimethyl Amine Chloro Platinate in Aqueous Ethyl 

Alcohol at o°. 

(BerTheaume, 1910 .) 


Concentration of 
Aq. Alcohol (Wt. or Vol. 5 Vf) 


Gms. (CH 3 )gNK.HgPtCl 6 
per 100 gras, solvent 


60 

70 

80 

90 

100 


0.996 

0.558 

0.325 

0.110 

0.0048 


ETHYL AMINE C 2 H 5 .NHg. 

Freezing-point data for mixtures of ethyl amine and water are given by 
Guthrie, 1884, and Pickering, 1893* 

The solubility of ethyl amine in water at 6o° , calculated from the 
vapor pressures determined by an aspiration method was found by Doyer, 
1890, to be 321 in terms Of the Ostwald Solubility Expression , l , 
and 263 in terms of the Bunsen Absorption Coefficient , 3 ♦ at a vapor 
pressure of 64.5 mm. Hg. 


Distribution of Ethyl Amine at 25° Between : (Smith, I92t-i$32.p 


Water and Chlm^fcrTKO. 


MUUmols. C s lljs.NIIi per liter 


11*0 

CHCl„ 

c* 

or (C t V. 

layer (0,). 

V 

i .5o 

0,55 

0.366 

2.5a5 

l .00 

0.396 

4.3o 

i. 8o 

0.418 

IO.HO 

4.8o 

0.4 70 

18.4 5 

9*45 

0,5l2 

25.5o 

no. 70 

0.780 

Water and Ether. 


MllU'mob. C, 

11. , Nit, per liter 


11*0 


1*4 

layer (Ci>. 

layer (()„). 

Cx* 

2.55o 

0.45o 

0.176 

3.975 

0.675 

0.170 

0.07.5 

l. 125 

0.185 

9.8 

t. 60 

0. i63 

x4.$ 

2.50 

0.169 


Acetone and (Slvcsml* 


MUllmols. C^.m. per 1 Utter 


Aeelorie 

Glycerol' 

A 

layer (A). 

layer (G>. 

c* 

O .67 

I »20 

0.558 

l . 25 

r Arx5 

0.77 

I .26 

1.76 

0*715 

2.25 

2.70 

0.835 

4-76 

4 • y'A 

1.01 

9-76 

8.20 

1.19 

Water and Xylene 


Mi Illinois. C, li 3 

iXH, per liter 



CelMCHj), 

C-x 

layer. (C 4 ». 

layer (C 9 ) 

Cx 

I. 79.55 

0.2045 

0.1l4'0 

3.654 

0.346 

0.0945 

9.255 

0,745 

0,a08o5 

19.184 

1.4?(> 

0.074 



Distribution of Ethyl Amine Between Water and Toluene. 

(Moore and Wlnmill, 1912 .) 


Results at 18 0 Results at 25° Results at 32.3S 0 


Gm. Equlv. CgHgNHg 
per liter' 

Disc. 

Coef. 

Gm. Equiv. CgHgNHg 
-per liter 

Dist. 

Coef. 

Gta. Equlv. CgHgNHg 
per liter 

Dist. 

Coef. 

0.0756 

26.09 

0.1159 

19*13 

0.1287 

14.76 

0.0886 

26.14 

0.0999 

19.II 

0.2479 

14.79 


ETHYL AMINE HYDROC HLORIDE C g H 6 NH 2 . HC1. 

Solubility of Ethyl Amink Hydrochloride in Water 
and in Chloroform at 2 s 0 • 

(Peddle and Turner, 1913 .) 


Solvent 


Qms. CgHgNHg.HCl 

per 100 gms. solvent 


Water 279•9 

Chloroform o- 1 ’ 


TAURINE NHjj.CHjj.CHg.SOgH. 

Solubility of Taurine in Water. 

(Dalton and Schmidt, 1935 .) 

The results of 10 determinations at temperatures between o° and 62° 
were used for calculating the solubility equation and from this the 
following values for 5 0 intervals were obtained. The results above 
70° are probably less accurate than the others. 


n 

Qms. Cg^SOg per 

r o 

Gms. Cgl^SOg per 

c ° 

Gms. CgH^SOg per 

t° 

100 gms. HgO 

t 

100 gms. HgO 


100 gms. HgO 

0 

3.931 

30 

12.38 

60 

27.42 

5 

4.878 

35 

14.49 

65 

30.26 

10 

S .992 

40 

16.78 

70 

33.05 

15 

7.291 

45 

19.26 

75 

35.71 

20 

8.784 

50 

21.88 

100 

45.76 

25 

IO.48 

55 

24.62 




CACODYLIC ACID (Dimethyl Arsinix . Acid) (CH 3 ) gAsO.OH. 

100 cc. H 2 0 dissolve about 200 gms. cacodylic acid at 15*. (Squire and Camas, 1905^ 
100 cc. 90% alcohol dissolve about 28.5 gms. cacodylic acid at x 5 0 . “ 
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01 METHYL HYDRAZINE CH 3 NH.NHCH 3 . 

Freezing-point data for mixtures of Dimethyl Hydrazine and Benzalazine 
are given by Pascal, 1914. 

ETHYLENE DI AMINE NH 2 CH 2 .CH 2 NH 2 . 

The Critical Solution Temperature of Ethylene Diamine and i Octane 
(2.2.4 Tri methyl pentane) is 112.o°. 

The Critical Solution Temperature of Ethylene Diamine and & Heptane 
is 108.o°. (Cornish, Archibald, Murphy and Evans, 1934*) 

Freezing-point data are given by Puschin and Sladovich, 1928a for 
mixtures of Ethylene Diamine on the one hand and phenol, & and p cresol, 
pyrocatechol, and guaicol on the other. 


DI IODO DI THIO CARBAMIDE (CSN 8 H4) g Ig. 


100 gms. chloroform dissolve 0.6-0.7 gm. diiododithio carbamide (CSN2HO2I2 
at temp, not stated. (Werner, 1912.) 


TrichloroACRYLIC ACID CCV.CCICOOH. 


Gms. CC 1 *: 
CC 1 COOH 
per 100 Gms. 
Sat. Solution. 
0.0 
2.0 

4.5 
64.1 
68.5 
74-5 
80.0 
. 81.1 

82.8 

84-5 

86.0 

89 s 

9 2 -S 

945 

98-S 

100.0 


t°. 

0.0 

—0.36 

— 0.6 Eutec. 
+ 13.7 “ 

150 

17.0 

19.2 m. pt. 
17.0 Eutec 

« << 

20.3 

25.0 

30.0 

40.0 

50.0 

60.0 

70.0 

72.9 


Solubility of Trichloroacrylic Acid in Water 

(Boeseken and Carriere, 191 5*) 

Between the concentration 4.5 
and 64.1 two liquid layers are 
formed. The percentage of 
CChiCCICOOH in each is as 
“ follows: 

Icc+CCl 2 : CCICOOH. 2 * HaO 

CC1j.CC1C00H.2 J H 2 O i 


Solid Phase. 
Ice 


Gms. CC 1 2 :CC 1 C 00 H per 
100 Gms. Sat. Solution. 


Lower Layer. Upper Layer. 


« 

10 

5 -o 

... 

cc 

20 

5-2 

64.1 

CC 1 2 : CC 1 C 00 H+ 

30 

6.0 

63-8 

CC 1 2 : CCICOOH.2 J HjO 

40 

7.5 

62.2 

CC 1 2 : CC 1 C 00 H 

50 

13.0 

59-5 

5 S 

18.0 

56.0 

u 

60 

27.0 

49.0 

u 

62 crit. t. 

38. 

.0 


The original results were plot¬ 
ted on cross-section paper and 
the above figures read from the 
curves. 
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PROPIOLIC ACID HCiC.COOH 

Freezing-points of Mixtures of Propiolic Acid and Water. 

(Straus. Heyn, and Schweraer, 1930 .) 

The original results are given only in the form of a diagram from 
which the following approximate values were read. 


Oms. HCiC.COOH per Solid 0 Gms. HCiC.COOH per Solid 

100 gms. mixture Phase z 100 gms. mixture Phase 


- 2.7 

72.4 

HC:C.COO 0 .H„O 

9.3 

90.0 

3 HC:C.C 00 H.H 2 0 

-1.7 

75.0 

II * 

10.0m.pt. 

92.1 

M ^ 

-0.3m.pt. 

79-5 

11 

8.5 

95 *o 

11 

-o.8Eutec. 

82.8 

,, + 3 HC:C.COOH.HP 

7.5Eutec. 

96.2 

" + HC-C.COOH 

+ 4.5 

85.0 

3 HC:C.C 00 H.H 2 0 

10.0 

97.4 

HCiC.COOH 

7.5 

87.5 

18.0 

100.0 

M 


CyanoACETIC ACID CH,(CN)COOH. 

Distribution of Cyanoacetic Acid between: 

(Hantzsch and Sebalt, 1899 .) 


Water and Ethyl Ether. 

r. 

Gms. CH 2 (CN) COOH per 
Liter. 

HjO 

(CjHj)aO’ 


Layer. 

Layer. 

0 

O.O70 

0.042 

10 

O.076 

O.O44 

21 

0.083 

0.030 

30 

0.089 

0.027 


Water and Benzene. 

Gms. CHj(CN)COOH per 
Liter. 


HjO C#H a 

Layer. Layer. 

6 0.067 0.020 

25 O.I3O O.OI9 


TriM*r XsACTW &CW G Ci 3 . GH OH * QQ OBL 

Solubility of Trichlor Lactic Acid in Aqueous Solutions 
- oif. Hydrochloric Acid and of Sulfuric Acid at 25 ^. 
(Knox and Richards, l$id.) 

{n Aa|. Hydrochloric Adjd. In Aq. Sulfuric Acid. 


Eqiitft 1 . Borm/iUtr- EquIV, borraallty Equlv. normality. Equlr. normality. 


tJICJ. 


HCl. 

CiHFjOaCia, 

HiSO t . 

L»HaOjCl 3 . 

If s SO,. 

t^HaOjA 

0.00 

4.024 

7.675 

0.659 

0*0 

4 -024 

16.18 

■ O'. 15 

1 .i34 

2*545 

8.959 

0.624 

2.52 5 

1.896 

19*38 

0.18 

2.887 

1.425 

lo.65 

0 . 5.7 

6.166 

0.671 

22.28 

0.21 

4 .388 

O. 98.4 

it 86 

0.57 

9.688 

o.353 

25.34 

0.26 

*.982 

O .760 

12.17 

0 . 66 - 

12.75 

Q .26 
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ACROLEIN CH 2 : CH.CHO. 

Reciprocal Solubility of Acrolein and Water. 

( Houtacic, 1920; Boutaric and Corbet, 1926.) 

The temperatures of clouding and of clearing in-mixtures of weighed amounts 
of acrolein and water were determined. Sealed tubes were used at the higher 
temperatures. The acrolein was stabilized by the addition of th of its weight 
of hydroquinol. The original determinations were plotted and the following 
results read from the curve. The authors also give a few results for the effect 
of different amounts of hydroquinol and of gallic acid upon the reciprocal solu¬ 
bilities. They found by extrapolation of the critical temperatures of acrolein 
stabilized with different amounts of hydroquinol, that the critical temperature 
of pure acrolein in water is 88°.a. Determinations are also given of the effect 
upon the critical temperature resulting from the presence of increasing amounts 
of soluble resin of acrolein. 


Gms. CH„ 

: CII.CIIO per 

309 gms. 

Gms. CH. 

*: CH.CHO 

per -100 gms. 


ff 2 0 

Acrolein 


H a 0 

Acrolein 


tIch layer 

rich lay,or 


rich layer 

rich layer 

t°. 

(lower). 

(upper). 

t 4 * 

(lower). 

(upper). 

—10- 

20.0 

96.0 

5o. 

25.0 

87.5 

0. . . . 

20.0 

95.5 

60. ... . 

.29.D 

84.5 

-MO. 

20.5 

94.5 

7 <> . 

34.0 

80.0 

20. 

21.0 

93.2 

80. 

41.5 

73.0 

So . 

21*5 

92,0 

85. 

48.0 

67,0 

40. 

22(. 5 

90.0 

88 crit. t. 


56.2 


ap Dibrom PROPIONIC ACID CH 2 Br.CH BrCOOH. 


Distribution of a (3 Dibrom Propionic Acid at 25 ° Between : (Smith, 1921 , 1922 .) 


Water and Chloroform. 
Mlllimols. C a H s Br s COOIt 


per liter of 



"toSi, 

c s 

layfir (C t ). 

layer (C s ), 

Oi 

1.85 

o. 3 i 3 

0.169 

2.66 

o. 56 o 

0.210 

3.54 

0.985 

0.278 

4 . 9 B 

1 .63 

0.327 


Water and Ether 

Mlllimols. Cj H 3 Br 2 COOH 
per liter of 


h, 0 

(C s H 5 ) s O 

C* 

layer- (CJ. 

layer (C s ). 

Cl' 

0^2187 

0.8562 

3.92 

0.2562 

1. 1 3 i 2 

4.42 

o. 35 o 

2.1000 

6.00 

0.450 

3.2625 

7.25 


Water and Xylene. 

Mlllimols. C s II s Br s COOH 
per liter of 


iiTo" 

Xylene 

c s 

layer (Cj). 

layer (C s ). 

Cl 

3.70 

o.5o 

0.135 

5.20 

0.75 

o.i44 

7.20 

t .3o 

0.181 

7.35 

1.45 

0.197 


CHLORAL FORMAMIDE CCl 3 .CH(OH).NH.CHO. 

ioo gms. II2O dissolve 5.3 gms. CC 1 3 C 1 J( 0 H).NHCH 0 at 25 0 . (U. S. P.) 

100 gms. 95% alcohol dissolve 77 gms. 5 CCl 3 CH(OH).NHCHO at 25 0 . 


Tri chloro ETHYL CARBAMATE (Voluntal) NH 2 C00CH 2 CC1 3 . 

Ereezing-point data are given for mixtures of Tri chloro ethyl carbamate 
and: 

• 

Acetyl amino antipyrine (Pfeiffer and Angern, 1926.) 

Anti pyrine (Pfeiffer and Seydel, 1928.) 

Pyramidon (Pfeiffer and Angern, 1926; Pfeiffer and Seydel, 1928.) 

Di methyl amino antiyprine (Pfeiffer and Seydel, 1928.) 
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HYDANTOIN (Glycolyl urea) NHCONHCOQ FL. 

SOLUBILITY OP HYDANTOIN IN AQUEOUS SOLUTIONS OP 

Ethyl Alcohol at 25 

(McMeekin, Calm and Weare, 193 S.) 


Vol. Percent 

d. of 

Gm. Mols. 

Vol. Percent 

a. or 

Gm. Hols. 

CgHgOH m 

sat; 

WA 

CgHgOH In 

sat. 

VWa 

aq. solvent 

sol. 

per liter 

aq. solvent 

sol. 

per liter 

0.0 

1.0105 

0.397 

70.0 

0.8923 

O.249 

20.0 

0.9846 

0.348 

90 

0.8304* 

O.0987 

O 0 

si 

0.9579 

O.9207 

O.34O 

O.294 

100.0 

0.7867 

O.0324 


PYEUVIC ACID CH3.CO.GOOH. 


Distribution of Pyruvic Acid at 23°, Between ; (Smith, 1921, itm.) 


Water and Chloroform. 


MlUItnols. 


CHj.CO.COOH 
per liter of 


ir s o chci, 

layer (C t ). layer (C,J, 


*9*9° 

31 * 2 2.00 


c* 

Cl* 

0.0592 

0.064 


Water and Ether. Water and Xylene. 


Hlliimols. 
CHj.CO.COOH 
per liter of 


Mllllmolx. 

CIIj CO,COOII 
per liter of 


HjO 

ir s i,o 

c* 

11,0 

Xyleno 

c. 

layer (Cd. 

layer (0,1. 


layer (0*1. 

layer (CJ- 


3.65 

0.55 

o. i 5 i 

19-6 

0 . 4 <) 

0.0204 

5 .00 

0.80 

o. 160 

45 8 

I . 10 

0.024 

7.05 

14.10 

i .i 5 

2.4o 

o. 1 63 
o. 170 

63.7 

1.85 

0.029 


The freezing-points of mixtures of pyruvic acid and phosphorus acid 
are given by Redfield and King, 1936. 


MALONIC ACID CH*(COOH) 2 . 

Solubility in Water. 

(Klobbie, 1897; Miczynski, 1886; Henry, 18S4; Lamouroux, 1898, 1899.) 


t*. 

Gms, CHj(COOH)i per 100. 

♦0 

Gms. CH,(C 

OOII) 2 per roo. 


Gms. Solution.* 

cc. Solution (L.)' 

Gms. Solution.* 

cc. Solution (L.), 

0 

52 

6 l 

50 

71 

93 

10 

s<5-s 

67 

60 

74-5 

IOO 

20 

60.5 

73 

70 


106 

25 

62.2 

76.3 

80 

82 


30 

64 

80 

IOO 

89 

... 

40 

68 

86.5 

132 m. pt. 

IOO 

•.. 


* Average curve from results of K.,, M„ and H. 


100 gms. 95% formic acid dissolve 22.42 gms. malonic acid at 19.5 0 . (Ascban, 1913.) 


-ii® c ° o° ld satu F at -? d aqueous magnesium perchlorate solution dissolve 
about 3.8 gms. malonic acid. (Duclaux and Durand-Gasselin, 1938.) 

»hrt°fw S ' T f benzene dissolve 0.0014 gm. malonic'acid at 35°. (Verkade 
ana Loops, Jr., 1930.) 
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Solubility of Substituted Malonic Acids in Water. 

(Lamouroux, 1899.) 


Gms. per 100 cc. Saturated Aqueous Solution. 

_ JL 


e. 

Malonic 

Methyl 

Malonic 

Ethyl 

Malonic 

ft Propyl 
Malonic 

n Butyl 
Malonic 

Iso Amyl 
Malomc 


Acid. 

Acid. 

Acid. 

Acid. 

Acid. 

Acid. 

0 

6 l. I 

44-3 

52.8 

45-6 

11.6 

38.5 

15 

70. 2 

58.5 

63.6 

60. I 

30-4 

51-8 

25 

76.3 

67.9 

71.2 

70 

43-8 

79 -3 

30 

92.6 

Qi-S 

90.8 

94-4 

79-3 

83-4 


Solubility of Malonic Acid in Aqueous Solutions of Dioxanb at 25 0 . 

(Herz and Lorentz, 1929 .) 


Vol. Percent 
Dioxane in Solvent 


per liter sat. sol. 


Vol. Percent 
Dioxane in Solvent 


per liter sat. sol. 


10 

33 

50 


6.95 

6.8i 

6.19 


6o 

8o 

100 


' 5*52 

5-22 

2.38 


MALONIC ACID CH 2 (COOH) 2 . 


Solubility of Malonic Acid at & in Aqueous Solutions of : 
(Knox and Richards, 1919 .) 


Hydrochloric Acid. 

Equiv. normality of 


Sulfuric Acid. 

Equiv. normality of 


II Cl. 

CH s (COOH) s . 

II a so 4 . 

CII S (COOH)j. 

0.0 

i 5 .oi 

O.o 

i 5 .oi 

4.443 

7.70 

2,727 

11.44 

6.210 

5.99 

7 .o 5 o 

6.79 

8.658 

4.71 - 

11.76 

4.07 

10.47 

4-32 

16.o 5 

3.01 

11.09 

4.26 

>9*9* 

3.20 

11.22 

4 * 3 o 

21.84 

4.55 

IBUTION 

of Malonic Acid 

at 2 o° Between : 

(Smith, 1921 , ■ 


Water and Ethyl Ether. 

Miiilmqls. CH s (C°OB) a per liter of 


Acetone and Glycerol. 

Mlllimdls. CIMCOOIIh per liter of 


H *0 

(Cjll 3 )j 0 

c s 

Acetone 

Glycerol 

k m 

layer (C,). 

layer (C s ). 

tl 

U'yer (A). 

layer (G). 

G 

2 .1875 

0.29376 

0. 134 

0.475 

1.20 

0,896 

3.80 

0.5125 

0 . i -35 

i .o 5 

2.4875 

0. 42.3 

7-9° 

1.06 

0. i 33 

1.8875 

3.775 

o.5oo 

22. 3 o 

3.44 

0. i54 

2.80 

6.o5 

0.4^2 

34.42 

5.17 

0. i5o 

6 .o 5 

i 4 *° 

0.433 

94.60 

1.4.00 

0.148 





The System Ethyl Ether-Malonic Acid-Water at 15 0 . (Klobbie, 1897.) 

Results for Conjugated Liquid Layers Formed Results for the Liquid Layers in 

_„i— t -Tv/r^i^nL. Qafn- Contact with Excess of 

Malonic Acid. 


when Insufficient Malonic Acid to Satu¬ 
rate the Solutions Was Present. 


Gms.- per 100 Gms. Lower 


Malonic 

Acid. 

h 2 o. 

Ether. 

Malonic 

Acid. 

H 2 0 . 

O 

92.23 

7-77 

O 

1.20 

4.63 

87.42 

7.94 

O.72 

1-54 

II.60 

79.92 

8.48 

2.19 

1-99 

20.45 

69-55 

9.99 

5-01 

'3.08 

27-43 

60. S 7 

12 

9-52 

5-^9 

33.63 

47-43 

18.80 

21.89 

13.42 


Gms. per 100 Gms.\Jpper 
Layer. 

Ethyl’ 
Ether. 
98.80 

97-74 
95.82 
91.91 
85.29 
64..01 


Malonic 

Acid. 

8 

9.96 

19.41 

27.22 

35-51 

46.48 


u fS 


aquid. 


H 5 0 . 

o 

0.42 

2.79 

5-?3 

10.73 

20.86 


Ethyl. 

Ether. 

92 

89.61 

77.80 

67-54 

53-75 

32.66 


Solid Phase. 

Malonic Acad 
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C 3«5 


Sodium MALONATES 

100 cc aq. 66.0 Vol. percent Ethyl Alcohol dissolve 5.44 gms. HOOCCH 2 COONa 

" " aq. 61.8 " " " " " 3.46 gms. NaOOCCHgCOONa 

(McDermott, 1940.) 


ALEYLENE €H a .CH * GH 

Freezing-point lowering data are given lor mixture of CH^CH • QH -f HBr 
by Maas and Russel, 1921 

PROPIONITRILE C 2 H 6 CN. 

Solubility in Water. 

Synthetic method used. See Note, p. 292. (Rothmund, 1898.) 



Wt. per cent C2H5CN in: 


Wt. per cent C2H5CN in: 

t 0 

Aq. 

Layer. 

c 2 h 5 cn 

Layer. 

t 

by *. 

c 2 h 5 cn 

Layer. 

40 

10-7 

92.I 

95 

19.6 

78.0 

50 

II.6 

90-5 

xoo 

22 .4 

75-5 

60 

12.7 

88 : s 

I0 5 

26.O 

72.1 

70 

I3.2 

86.1 

110 

32.0 

66.5 

0 00 
0 0 

149 

17.6 

83-4 

80. 2 

“3 

.1 (crit. temp.) 

48-3 


The freezing-points are given by Joukovsky, 1934, for mixtures of 
propionitrile and each of the following compounds: Acetonitrile, 
Butyronitrile, Valeronitrile and Benzene. 

Results for mixtures of propio nitrile and cyclohexane are given 
by Hortenberg, 1926. 

EPICHLORHYDRIN O^^ 0 * 1 * 0 . 

Reciprocal Solubility of Epichlorhydrin and Water. (Leoni and Benelli, * 922 .) 

Above 8o° the epichlorhydrin begins to react with H 2 0 and data cannot be 
obtained above this temperature. 



LUO Rich Layer. 

Gms. c a n 5 oci 

Epichlorhydrin 

Rich Layer. 

Gms. CjHgOCl 

t° 

per 100 gms. sat, sol. 

t°. 

per 100 gms. sat. sol 

3 o. 2. 


20.0.. 

. 98.48 

52 , 0 . 

. 7.53 

45.0 . 

. 97-43 

65 .o. 

. 8.45 

70.0. 


72.0. 
80.2. 

.. 0.34 

80.4. 

. . . a/i m 





a Bromo PROPIONIC ACID CHgCHBrCOOH. 


Distribution, Between Acetone and Glycerol at 25 °. (Smith, 1921,1922.) 


•MMlmols. C a If, BrCOOfl 
per liter of 


Acetone 

Glycerol 

A/ 

layer (A). 

layer (Gi. 

0 

I .42 

0.21 

6.75 

2 . 62 

o.3o 

8.73 

4.5o 

0 .4o 

1 r .2 


SlUltmols. C,IT* BrCOOfl 
per liter of 


Acetone* 

Glycerol 

A 

layer 1A1. 

layer (G*. 

G' 

G .;()25 

c. 487.5 

13.9 

11.20 

O.7O 

16.0 

20.65 

O.9O 

■i 3 .o 












CjHgC^ 
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Distribution of a Brom Propionic . Acii? at 25 ° 
Water and Chloroform. 

Mllllmols.- C#H 4 Bi COOH 


Between : (Smith, idai, 1922.} 


Water and Xylene. 

Mllllmols. C 3 H 4 BrCOOH 
per liter of 


HjO 

layer (Cj). 

4.40 
6.65 
13 .00 
20.20 


Mllllmols. CJjvBrCOOH 
per liter of 


CBC1 3 

Cr 


Xylene 

c. 

layer (C,). 

Cl 

layer (C t ). 

layer (C s ). 

Cl 

I. 10 

0.25 o 

6.20 

0.44 

O.P7I 

I.70 

o .256 

8.40 

0.70 

n,o835 

3.48 

0.268 

10.5o 


0.095 

5.56 

0.276 

13. to 

1.40 

0*107 


Water and 

Ethyl Ether. 




Mlllimols. C 3 B-r COOK 
per liter of 


,H t 0 


Cs 

H a 0 

(C a Hs"), 

Ci 

layer (C x l. 

layer (C*v. 

Ct 

layer (Ci). 

layer (C 2 ). 

Ci 

o.3i25 

1.125 o 

3.60 

0.8625 

4. 8625 

5.64 

0.40875 

1.68125 

4.02 

1.125 

6.675 

5.93 

0.0000 

2.275 

4.55 

i .3oo 

9.5000 

7.3o 

0.5875 

0,700 

2.7875 

3.450, 

4.75 

4.93 

1.725 

2.275 

7 .ir 


Distribution op or Bromo Proprionic Acid at as 0 Bbtwbbn: 

(Smith and White, 1929 .) 


Water and Chloroform 


Water and.Benzene 


Water and Toluene 


Gm. Hols. CHgCHBrCOOH 
per liter of: 


HgO layer 

. CHClj layer 

0.01222 

0.00311 

O.O1606 

0.00441 

0.02122 

O.OO608 

0.02781 

0.00849 

0.03539 

0.01191 

0.04248 

O.Ol5l8 

0.04810 

0.01805 


Gm. Mols. CH^CHBrCOOH 
per litter of: 


l g 0 layer 

C e H e layerr 

0.01132 

0.00192 

0.01412 

O.OO254 

0.01849 

0.00352 

0.02434 

0.00507 

0.02917 

O.OO638 

O'. 03752 

0.00910 

0.04600 

O.OII80 

O.06329 

O.O1856 


Gm. Mols. CH 3 CHBrC 00 H 
per liter of: 


/ ILgO layer 

C e H S CH 3 layer ' 

0.01195 

0.00137 

0.01496 

0.00l80 

0.01956 

0.00255 

0.02581 

0.00360 

0.03100 

0 . 0045 S 

0.04012 

0.00690 

0.04909 

0.00871 

0.06760 

0.01425 


25 0 Betwbbn: 

Water and Toluene 


0 Bromo PROPIONIC ACID *CH g BrCHgC00H. 

Distribution op j3 Bromo Propionic Acid at 

(Smith and White, 1929 .) 

Water and Chloroform Water and Benzene 


Gm. Mols. CHgBrCHgCOOH 
per liter of: 


HgO layer 

CHClg layer 

0.00297 

O.OOO63 

O.OO462 

0.00108 

0.00803 

0.00185 

O.O1617 

0.00456 

0.02130 

O.OO633 

0,02818 

O.OO862 

O.O481O 

O.O1845 


Gm. Mols. CHgBrCHgCOOH 
per liter of: 


r HgO layer 

C 0 H e layer 

0.01520 

O.OO248 

O.Ol88l 

0.00319 

0.02203 

0.00396 

0,03201 

0.00651 

O.O484O 

0.01199 

0.06280 

0.01755 

0.09170 

0.03150 


dm. Mols. CHgBrCHgCOOH 
per liter of: 


HgO layer 

CgHgCHjj layer 

0.01135 

0.00126 

O.OI589 

0.00179 

0.02302 

0.00297 

0.03360 

0.00492 

0.05201 

0.00838 

O.06748 

0.01287 

0.09765 

0.02355 
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C3H5O2 


Distribution of a and of (3 Bromo Propionic Acid 
Between Water and Olive Oil. 

(Bodansky, Meyer and Meigs, 1932 .) 

Results for a Bromo Propionic Acid Results for 3 Bromo Propionic Acid 


r° 

Gm. Mols. ^HgBrOg per liter 

(1) 

Gm. Hois. c k h r : 

Brpp. per liter 

(1) 

t 

'HgO layer (1) 

Oil layer ( 2 ) 

> (2) 

c 'HgO layer (1) 

Oil layer ( 2 ) N 

(2) 

25 

0.031 

0.0168 

1.845 

25 O.O338 

0.017 

1.99 

it 

O.065 

O.O364 

1.785 

!i O.0694 

O.O326 

2.13 

11 

0.125 

0.067 

1.87 

" 0.140 

0.066 

2. 12 

37.5 

0.069 

0.032 

2.155 




m 

O.136 

O.065 

2.09 




0 Chloro PROPIONIC ACID 

CHgCICHgCOOH. . 




Distribution of 3 Chloro Propionic Acid Between: 

(Smith and White, 1929.) 


Water and Chloroform Water and Benzene Water and Toluene 


Gm. M01S. CHgClCHgCOOH 
per 11 $er of: 

Gra. Mols. 

per 

. CHLCICHoCOOH 
ll^er of: 

Gm. Mols. 

per 

oucioucooh 

liter of: 

' HgO layer 

CHC 1 3 layer x 

HgO layer 

C 8 H 6 la 5 ' erX 

/HgO layer 

C 6 H 5 CH 3 layerN 

0.01123 

0.00156 

0.01094 

0.00096 

0.01147 

O.OOO69 

0.01677 

0.00250 

O.O1632 

0.00152 

0.01714 

0.00111 

0.01972 

0.00308 

0.01920 

0.00183 

0.02018 

0.00134 

0.02262 

0.00354 

0.02190 

0.00213 

0.02303 

0.00157 

0.02920 

O.OO480 

O.O283O 

0.00296 

O.O2619 

0.00185 

O.O4180 

0.00778 

0.04041 

0.00459 

O.O4263 

0.00348 

0.05483 

0.01120 

0.05282 

0.0066l 

0.05595 

0.00504 

0.08242 

0.01958 

0.07882 

0.01159 

O.08382 

0.00934 


Distribution of 3 Chloro Propionic Acid Between Water and Olive Oil. 

(Bodansky, Meyer and Meigs, 1932 .) 


Results at 25° Results at' 37 - 5 ° 


Gm. Mols. C 3 H g 

CljOp per liter 

(1) 

Gm. Mols. C s HgC 10 g per liter 

(1) 

/ HgO layer,(l) 

Oil layer( 2 ) s 

(2) 

MtjO layer (1) 

Oil layer ( 2 ) N 

(2) 

0.014 

0.0032 

4-56 

0.0155 

0.00314 

4.94 

0.074 

0.02l6 

3-43 

0.0744 

0.0206 

3.6l 

0.149 

0.043 

3*47 

0.153 

O.O38 

4.03 


3 Iodo PROPIONIC ACID CH g I.CHg.COOH. 

One liter sat. solution in water contains 80 gms. CHgICHgCOOH at 
25 0 - (Sidgwick, 1910.) 

-One liter sat. solution in 1 n aq. sodium 3 iodopropionate contains 
126 gms. at 25°. iSidgwick, 1910.) 



C 3 H 5 0 2 
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P Iodo PROPIONIC ACID CHjCHICOOH. 

Distribution ot & Iodq Pbowonig Acid at 26 ® Between : ('Smith, i 92 i.,im) 


Water and Chloroform. 

Milllmols. €jH, ICOOH 
, per liter of, 


H *0 

CHClj. 

<* 

,Uy«5T (C^ 

• layer 


UI62 

0.5375 

O.462 

1 * 6 >I 

0.805: 

o. 5 no 

2.80 

1. 54 1 

0.552 

3 .?o 


0.572 

5.55 

3 . 5 o 

o, 63 o 


Water and Ether. 


MilUmois. C*H x ICQOK 
per liter of 




,0* 

layer (C*). 

'layer ■(€!). 

■Cl 

O.I75 

1.275 

7.3 

0.280 

2.26 

8 ; I 

o.5oo 

4.64 

9.3 

o>^oo 

8.66 

9.6 

t. 44 

15.22 

10,6 


Water and Xylene. 


Minimus Cj'H/ICOOC. 
• per liter . 



Xylene . 

€, 

(ayer (C a ). 

.layer* (C*). 

Ci 

V97 

0.525 

0.1765 

3.90 

0.7/45 

O.I9I 

6.60 

*44 

0.218 

7-25 

**75 

0.242 

13.75: 

4.46 

0,325 


<3 Iodo PROPIONIC ACID. . 

Distribution of & Iodo Propionic Acid at 25 0 Between: 

(Smith and White, 1929 .) 

Water and Chloroform Water and Benzene Water and Toluene 


Gm. Mols. CHgICHgCOOH 
per liter of: 

.A . _ .. . 


^HgO layer 

CHC 1 3 layer 

O.OOO697 

0.000274 

0.00127 

0.00056 

0.00221 

O.OOO96 

0.00377 

0.00208 

O.OO605 

O.OO366 

0.01008 

0.00727 

0.01799 

0.01650 

0.03030 

0.03575 


Gm. Mols 

. QHgICHgCOOH 

per 

liter of: 

'Hg layer 

*C e B Q layer s 

0.00598 

0.00217 

0.00720 

0.00278 

O.OO987 

O.OO424 

0.01420 

0.00717 

0.01956 

0.01178 

O.O2635 

0.01870 

0.03446 

0.02892 


Gm. Mols. CHgICHgCOOH 
per .liter of: 


HgO layer' 

lay.r> 

0.00644 

0.00177 

0.00778 

0.00226 

0,01545 

0.00592 

O.02142 

0.00992 

0.02893 

0.0l6l2 

0.03796 

0.02542 

0.05136 

0.04290 


FORMYL GLYCINE CH g NH(COHICOOH. 

Solubility of Formyl Glycine in Aqueous Solutions of Ethyl Alcohol at 25 0 

(McMeekin, Cohn and We are, 1936 .) 


Vol. Percent CgHgOH 

d. of 

On. Mols. C 3 H g NOj 

Volv 

Percent CgHgOH 

d. of 

Gm. Mols. CgHgNOj 

In aq. solvent 

sat. aoi. 

per liter 

In 

aq. solvent 

sat. sol. 

• per liter 

0.0 

1.0570 

1.849 


7 Q. 0 

0.9310 

1.312 

20.0 

1.0402 

I.680 


86.0 

0.8989 

l.OSS 

40.0 

1.0078 

1.633 


90.0 

0.8556 

0.712 

50.0 

O.9824 

1.560 


100.0 

0.8023 

0.295 

60.0 

0.9572 

1.459 






One liter of 
the density of 
One liter of 
the density of 


Methyl alcohol dissolves 0.710 gm. mol. C 3 H 7 N 0 3 at 25 0 and 
the solution is 0.8280. (McMeekin, Cohn anchWeare, 1936.) 
Hefityl alcohol, dissolves 0.0347 gm. mol. C 3 HgNCL at 25 0 and 
the solution is 0.82412. (McMeekin, Cohn and Weare, 1,936.) 
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GLYCEROL TRINITRATE (Nitroglycerin) C„EL( 0 .N 0 J 

o o 2 3 

Solubility of Nitroglycerin in Water. 

(Ledbury and Frost, 1927.) 


t° 

Gms. C 3 H 5 (0N0 2 ) 3 
per 100 cc sat. sol. 

t° 

C 3 H S (0N0 2 ) 3 
per 100 cc sat. sol 

15 

0.127 

50 

O.196 

20 

0.138 

60 

0.236 

30 

0.149 

70 

0.288 

40 

O.169 

80 

0.344 

App 

reciable hydrolysis occurs at 

100°. 



Solubility of Trinitroglycerin and of Dinitroglycerin, in 
Aqueous Solutions of Nitric Acid and of Sodium Carbonate. 

(Ohman, 1931.) 


The results are given only in the form of diagrams from which the 
following values were taken. The temperature is not stated. The 
author also gives distribution and other results having reference to 
practical manufacturing conditions. The results show that losses in 
washing depend upon the content of dinitroglycerin in the trinitro¬ 
glycerin phase. 

Results for Aq. HN 0 3 Solutions Results for Aq. Na 2 C 0 3 Solutions 


Gms. HN0 3 per Gms. per 100 gms. 

sat. sol. 

Gms. Na o C0„ per 

Gms. per 100 ignis. 

sat. sol. 

100 gm§. solvent / Trinltro 
glycerin 

SEsa. 100 

S Trlnltro 
glycerin 

Dinitro x 
glycerin 

0.0 

0.0 

8.0 

0 

0.1 

7.8 

5.0 

0.1 

10.0 

2.0 

0.05 

6.3 

10.0 

0.5 

14.0 

4.0 

0.001 

5-1 

15.0 

0.7 

19.0 

6.0 

trace 

4.1 

20.0 

0.9 

27.0 

8.0 

M 

3.3 

29.0 

1.3 

— 

10.0 

n 

2.5 

Frbbzing- 

points of Mixtures 

of Glycerol Trinitrate 

and Toluene Trinitrate. 



(Tamburrlnl, 1927.) 



c 0 

Gms. CjHgCONOgJj per 


0 ams - 

W®°2>5 P6r 



100 gms. mixture 


100 gras, mixture 


12.2-13.5 

100 


6.5-14.7 

78 


10.2-12.0 

95 


13.O-19.O 

75 


6.2- 9.8 

88 


21.0-22.0 

70 


6 . 5 - 8.5 

85 


47.0-52.0 

50 


6.5“ 7-i(Eutec) 82.3 


65.O-67.O 

30 


6.5“ii«2 

80 


80. 5-80 . 5 

0 



The temperatures are the beginning and end of fusion. 

Freezing-point data are given by Kurita and Hagui, 1929, for mixtures 
of nitro glycerine with dinitro benzene and with trinitrd toluene. 



PROPYLENE C|H«. 


Solubility in Water. 
(Than, 1862.) 


t\ 

0 

(9. 

0.4465 

0.0834 

s 

0*3493 

0.06504 

10 

O.2796 

0.0519 

IS 

O.2366 

0.0437 

20 

0.2205 

0.0405 


For values of 0 and g, see Ethane, p. 126 

I cc, abs. ethyl alcohol dissolves from 1% to i 3 cc. of propylene^atTg 0 ,^ ^ 


Solubility of Propylene in Several Solvents at Various 
Temperatures and Pressures. 

(Klrijew, Kaplan and Roman tchouE, 1935.) 


8 olvent 

_0 

cc 

• C 3 H 8 

(reduced to 0 ° and 780 mm 

i.) dissolved by 1 cc solvent at: 

C 

SW~ 

166 

. 

30 b 

4 O 0 

500 

600 

700 

760 ram Hg^ 
pressure 

Kerosene 

-21 

3.0 

5.5 

10.5 

15.5 

21.0 

27.5 

35.0 

42.1 

76.1 

it 

-10 

2.5 

4.5 

8.5 

13*0 

17.0 

21.5 

26.0 

30.5 

33-0 

M 

0 

2.0 

3*0 

6.0 

9.0 

12.0 

15.0 

l8.0 

21.0 

23.O 

It 

+20 

1.0 

1.8 

3.0 

5.0 

7-0 

8.5 

10.3 

12.0 

13.8 

It 

40 

0.8 

1.0 

2.0 

3.0 

4-5 

5-5 

6.5 

7.8 

8.5 

Xylene 

-21 

4.8 

9.7 

19.1 

28.4 

37-9 

48.O 

59*4 

69.9 

76.O 

it 

-10 

3.2 

6.5 

13.0 

14.0 

18.8 

23 .5 

27.8 

31.8 

34.2 

n 

0 

2.4 

5.0 

9.4 

14.0 

18.8 

23-5 

27.8 

3 i*8 

34.2 

n 

+20 

1.4 

3.0 

5.4 

8.0 

10.8 

13-2 

15*8 

18.4 

20.0 

it 

40 

0.8 

1.6 

3.2 

5 .o 

6.4 

7.9 

10.0 

11.6 

12.6 

Cracked benz in-21 

5.0 

10.0 

19*0 

28.0 

38.0 

48.0 

58.0 

67.5 

72.8 

it 11 

-10 

4.0 

7.0 

13.O 

19.0 

25.0 

32.5 

38.5 

44.0 

47-4 

11 11 

0 

2.5 

4*5 

9.0 

14-0 

18.0 

22.5 

26.5 

31.3 

33*8 

11 it 

+20 

if 5 

3.0 

5.0 

8.0 

H 

O 

b 

12.0 

14*0 

16.O 

17*2 

n- 11 

40 

0.2 

0.9 

2.0 

4.0 

5.0 

6.0 

7.8 

9.0 

10 .0 

Di chloro 

ethane 

0 

2.8 

3*6 

7.1 

10.6 

14.1 

17.3 

to 

0 

to 

23.2 

25.2 

Heavy benzin 

fraction 
Light benzin 

0 

3.6 

7.2 

13 «o 

19.0 

24-'4 

29.4 

33.6 

30.0 

40.4 

fraction 

0 

1.4 

2.8 

7.8 

9.4 

13-3 

17.1 

21.6 

25.7 

28.2 


PROPYLENE BROMIDE (1.3 Dibromo Propane) CH 2 BrCH 2 CH 2 Br. 

100 gms. H 2 0 dissolve 0.168 gms. 1.3-CH 2 BrCH 2 CH 2 Br at 30 0 (Gross, Saylor 
and Gorman, 1933.*) 

PROPYLENE BROMIDE* (1.2 Dibromo Propane) CH 2 BrCHBrCH 3 . 

Freezing-point data tor mixtures of Propylene Bromide and Ethylene 
bromide are given by Timmermans, 1934•) 



PROPYLENE CHLORIDE (1.2 and 1.3 Dichloro Propane) 


Solubility op Each Separately in Water and in Aqueous 
Salt Solutions at 25 0 . 

(Gross, 1989; 1929a.) 


Solvent 

Water 

Aq. 0.5a KC 1 solution 
Aq. 0.5 a MgS 0 4 solution 


©ns. 


per 100 gms 

' 1 . 2 , CHpClCHClCH, ^ 


H gQ 


ngv. 

0.280 

0 . 2^1 

0.l60 


I 3 1.3, CHgClCHgCHgC 1 ' 


0.273 (0.287 at 30° 

0.230 

0.158 


(1) 


(i) Gross, Saylor and Gorman, 1933. 

TETRA METHYL THIURAM SULFIDE (CH 3 ) 2 NCS 2 . 

Determinations of the solubility of tetra methyl thiuram sulfides 
(Sulfide, bis (dimethyl thio carbamyl) and other compounds, in rubber, 
by means of microscope examinations of prepared samples are described 
by Morris. 1932. 

PROPIONIC ALDEHYDE C 2 H 6 COH. 

ioq gms. HjO dissolve 16 gms. aldehyde at 20°. (Vaubel, 1899.) 

ACETONE (CH 3 ) 2 CO. 

Solubility of Acetone at 25 0 in Aqueous Solutions of: 
Electrolytes. Non-Electrolytes. 

(Dell — J. Phys. Ch. 9, 544, 1905; Linebarger— Am. Ch. J. 14, 380, 1802.) 


Gms. Electro¬ 
lyte per 

100 Gms. Aq. 
Solution. 

Gms. (CH 3 ) 2 CO per 100 Gms. 
Solvent in Solutions of: 

Gms. Non- Gms. (CHa^CO per 100 Gms. 
Electrolyte Solvent m Solutions of: 

kjco. 

NaaCOa (NHOaCOa MgCOa" 

a vjru&a. r - 

Aq. Solution. CioHst 

Anethol.* (C 6 H 6 ) 2 C 0 . 

1.25 

... 



83-5 

5 92-5 

IO3.O 

90.0 

2.50 

... 

51.O 

no .0 

65.0 

10 117.0 

I23.O 

108.5 

5.CO 

65.0 

38.° 

73 *5 

47.0 

20 137*0 

144-5 

126.0 

75 

465 

27-5 

57 -o 

38.0 

30 148.5 

155 0 

133-0 

10.0 

34-5 

195 

44-5 

29.0 

40 1555 

162 .0 

136.0 

12.5 

25-5 

14.0 

35 0 

... 

5 ® 159-5 

166.0 

135-5 

15.0 

18.0 

9.0 

28.0 

... 

60 160.2 

165.0 

i 3 i -5 

20.0 

8.0 

2.7 

... 

... 

70 155 ° 

158.0 

123.0 

25.0 

3-7 

... 

... 

... 

80 


108.5 

30.0 

1.6 


... 

... 

90 


82.0 


* Anethof = p Propenylanisol, CH 3 .CH:CH.CeH 4 OCH s . t Naphthalene results at 35°. 

Note. — In the case of the results for the aqueous solutions of electrolytes, 
the determinations were made by adding successive small quantities of acetone 
to the mixtures of given amounts of water and electrolyte, and noting the point 
at which a clouding, due to the separation of a second phase, occurred. In the 
case of the aqueous non-electrolyte solutions, successive small amounts of water 
were added to mixtures of known amounts of acetone and the non-electrolyte. 
In all cases the results, as given in the original papers, have been recalculated 
and plotted on cross-■section paper. From the'curves so obtained, the above 
table was constructed. . 

- Additional data for systems containing acetone are given under the salt involved, 
as, for instance, Potassium Carbonate, Potassium Fluoride,' etc. (see Vol . I } 
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Miscibility of Acetone at o° with Mixtures of: 


Chloroform and Water (Bonner, 1910). Bromobenzene and Water (Bonner, 1910). 


r 

Gms. 

Gms. 

Gms. 

Sp. Gr. of 

Gms. 

Gms. 

-*■ --- 

Gms. 

Sp. Gr. of 

CHCI 3 . 

HaP. 

(CHj) 2 CO. 

Mixture. 

C«H 5 Br. 

H 2 Q. 

(CH^CO. 

Mixture. 

6.988 

0.012 

O.50I 

1 . 18 

O.977 

O.O23 

0.685 

1.12 

O.9OO 

0.100 

I. 3 °° 

I.OI 

O.90 

0.10 

x.13 

I.OI 

O.792 

0.208 

1-633 

O.98 

0.80 

0.20 

1.41 

O.98 

O.696 

O.304 

i- 7 S° 

O.96 

O.70 

O.3O 

152 

O.97 

0.600 

0.400 

x.770 

°*95 

O.60 

O.4O 

i -57 

O.96 

O.5OO 

O . 500 

1.720 

0.94 

O.50 

O.50 

1.60 

o .65 

*0.420 

O.580 

I.65O 


*0.49 

O.51 

1.60 


0.400 

0.600 

I.63O 

0-93 

O.4O 

0.60 

1 *59 

0.94 

O.3OO 

O.7OO 

i- 53 o 

0.94 

O.30 

O.7O 

i *55 

o .93 

0.200 

0.800 

1.321 

o -95 

0.20 

0.80 

1.46 

0.93 

O.IQO 

O.9OO 

1.144 

0.97 

0.10 

O.9O 

1.30 

o .93 

O.Ol8 

w 

00 

Os 

d 

0.464 , 

0.98 

0.02 

O.98 

0.849 

0.95 


Note. — The determinations were made by gradually adding acetone to the 
mixtures of the given amounts of water and the other constituent until a homo¬ 
geneous solution was obtained. The results give the binodal curve for the sys¬ 
tem. The author also determined “tie lines” showing the compositions of the 
various pairs of liquids which may exist in equilibrium. When the two layers 
are practically of the same composition the tie line is reduced to a point desig¬ 
nated as the “plait point” of the binodal curve. This point is indicated by a * 
in the above tables. 


Solubility of Acetone in Aqueous Solutions of Carbohydrates. 

(Krug and McElxoy — J. Anal. Ch. 6, 184, ’pa; Bell — J. Phys. Ch. 547, ’05.) 

In Aqueous Solutions of Cane Sugar. 

Per cent Gms. (CHshCO per 100 Gms. Sugar Solution at: 

bug ax. 

15 °. 

ao°. 

^ 5 °. 

30 °. 

35 °. 

- \ 

40°. 

10 

597-2 


581.8 


574-8 

. . . 

20 

272.5 


250.0 


251.8 

. . . 

30 

172.4 


150.0 


150.6 

. . . 

35 


. . . 


. . . 


no 

40 


96.4 

92.8 

89.8 


85 

45 


7 1 -9 

68.8 

65 *7 


62 

5 ° 


50.8 

48.1 

45*9 


42 

55 


35-8 

33-8 

32*5 


29 

60 


25.2 

24.2 

23 -4 


. . • 

65 


18.3 

17.7 

17.0 


X . . 

70 

... 

13.2 

12.8 

12.5 




In Aqueous Dextrose Solutions. In Aqueous Maltose Solutions. 


Per 

cent 

Gms. (CHs) ? CO per 
Solvent at: 

100 Gms. 

Per 

cent 

Gms. (CIDaCO per 
Solvent at 

100 Gms. 

Dextrose. 

>5°. 

35“. 

35°. 

Maltose. 

is°. 

*5°- 

35°.' 

10 

736-7 

747-9 

761-5 

IO 

353-6 

348.I 

342.0 

20 

255-3 

247-7 

240.8 

20 

185.4 

l8l.2 

I76.9 

30 

157-5 

149.8 

I42.5 

30 

119,9 

Il6.0 

112.4 

40 

86.9 

79.6 

74*o 

40 

78.4 

74*7 

7o-5 

50 

36.2 

33-o 

31.2 

50 

46.2 

429 

39-8 


Thfc determinations were made as in the case of the solubility of acetone in 
aqueous solutions of electrolytes. See preceding page. 
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Miscibility of Acetone, n Butylaicohol and Water at 20 °. 

(Reilly and Ralph, 1919 .) 

Exceedingly great care was exercised in purifying the materials. The Acetone 
was^f rfj>o= 0,79091 and b. pt. 56 °- 56 °. 5 . The n Butylaicohol had d^ji =o, 8 o 953 

■i 4 

and b. pt. H7°.6 at 76o mm . The densities of a complete series of mixtures of 
weighed amounts of Acetone, n Butylaicohol and water were determined at ^ 
and the results plotted. The miscibility limits for n Butylaicohol and water were 
determined by bringing mixtures of the two liquids to equilibrium in a thermostat 
at 20° and calculating the composition of each layer from its density. In order 
to determine the miscibility of the three components, acetone was added from a 
buret to a mixture of slightly more n Butylaicohol than required to saturate a given 
amount of «jvate.r, untill the cloudy mixture just became clear. From the increase 
in weight the relative amounts of n Butylaicohol, acetone and water were calculated. 
A series of these determinations located the boundary curve of the system. 


Gins, per 1 00 gins, of mixture. 


n Butylaicohol. 

Acetone. 

Water. 

d * 0. 

‘ 7*90 


92.10 

0.9869 

12.00 

9.26 

78.74 

0.9670 

l 8.04 

11.62 

69-74 

0.9484 

24.68 

12.65 

62.67 

0.9340 

28. i 5 

12.95 

5£.90 

0.9260 

36.91 

13.42 

49-67 

0.9071 

47-02 

i 3 .10 

39.88 

0.8874 

53.86 

n .65 

34.49 

O.8764 

63.68 

8.28 

28 .o 4 

0.8633 

79-94 


20.06 

0.8477 


The authors, also determined the contraction on mixing, and give tables showing 
the densities and contraction of mixtures of acetone and water and of n Butyl- 
alcohol and water. 


Equilibrium in the Systems Acetone, Glycerol and Water 
and Acetone Glycerol and Acetic Anhydride at 20°. 

(Ponamarev, 1938.) 

Results fof the binodal curve of: 

Acetone, Glycerol and Water Acetone, Glycerol and Acetic Anhydride 

Gm. Mols. per 100 gms mols. Gra. Mols. per 100 gin. mols. 


homogeneous mixture 


homogeneous mix ture 


(ch 3 ) 2 co 

W 0H) 3 

h 2 o ' 

(CH 3 ) 2 C0 c 3 h 5 (0H) 3 (CH 3 C 00) 2 0 

64.0 

13.5 

22.5 

92.9 

— 

7.1 

54.5 

13.7 

31.8 

90.6 

5-5 

3.9 

40.1 

16.8 

43.1 

86.9 

11.2 

1*9 

25.7 

26.1 

48.2 

10.7 

— 

89.1 

16.7 

40.4 

42.9 

7.3 

19.1 

73-6 

14.5 

53.9 

31.6 

5.2 

45.9 

48.9 

14.8 

62.8 

22.4 

6.0 

75.2 

18.8 


The author also determined the composition of the homogeneous layers 
formed in the quadruple system; Acetone, Glycerol, Acetic Anhydride 
and Water at 20°. 
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Equilibrium in the System Acetone, Normal Butyl 
Alcohol and Water. 

(Jones, 1929.) 

Mixtures of n butyl alcohol and acetone were made up by weight and 
the solubility of each of these mixtures with water was determined by 
the synthetic method. These results were plotted and the isothermal 
(binodal) curves thus located. The authors curve for 20 0 agrees with 
the previous results of Reilly and Ralph, 1919. Results were also 
given showing the effect of impurities on the binary and ternary upper 
critical solution temperatures of the system. 


Gms. per 100 gms. 



'Upper layer 


Lower la^er' 


> 

V s 

(ch 3 ) 2 co 

a W ' 

' « 2 ° 

( c Ve co 

a c 4 h 10 o^ 

-15 

19.I 

0.0 

80.9 . 

87.9 

0.0 

12. 1 

11 

24*0 

6.9 

69.IO 

86.0 

1.27 

12.73 

It 

34.9 

11.71 

53-39 

83.9 

2.90 

13.20 

It 

54-0 

13.63 

32.37 

82.2 

5.27 

12.53 

II 

64-1 

13.54 

22.36 

80.5 

7.3 s 

12.5 

+25 

20.16 

0.0 

79-84 

93.8 

0.0 

6.2 

II 

25.0 

6.8 

68.2 

92.1 

0.72 

7 4 18 

II 

36.2 

11.48 

52.32 

90.85 

1.65 

7.50 

II 

55-45 

13.20 

31.35 

88.87 

3.30 

7.83 

II 

69.0 

1.69 

19.31 

86.52 

5.08 

8.40 

50 

22.53 

0.0 

77.47 

94.0 

0.0 

6.6 

11 

27.6 

6.57 

65.83 

92.4 

0.69 

6.91 

It 

38.45 

11.08 

50.47 

91.4 

i .55 

7.05 

II 

58.8 

12.21 

28.99 

89.24 

3.19 

7.57 

II 

58.8 

12.21 

28.99 

89.24. 

3.19 

7.57 

II 

74.02 

9.80 

16.18 

86.68 

5.02 

8.30 

7$ 

26.30 

0.0 

73.79 

93.78 

0.0 

6.22 

11 

32.40 

6.13 

61.47 

92.18 

0.71 

7.10 

11 

42.75 

10.30 

46.95 

90.8 

1.66 

7.54 

11 

71.01 

8.59 

20.40 

86.81 

3.91 

9.28 

100 

33.60 

0.0 

66.4 

91.33 

0.0 

8.67 

11 

43.5 

5.12 

51.38 

89.05 

0.99 

9.96 

11 

71.57 

5.12 

23.31 

84.64 

2.76 

12.60 
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Equilibrium in the System Acetone, Furfural and Water at 25 0 . 

(Lloyd, Thompson and Ferguson, 19S7.) 

The binodal curve was determined by titration, using a closed container 
provided with a side tube through which the liquids were introduced from 
a weight buret having a long fine delivery tip. jfie lines were determined 
by analysis for furfural of liquid layers prepared from weighed amounts of 
the constituents. 


Gms. per 100 gms. 
homogeneous mixture 

Gms. per 100 gms. 
homogeneous mixture 

Gms. per 100 gms. 
homogeneous mixture 

/ (CH 3 ) 2 C 0 

C.H-OCHO ' 

4 0 

' (ch 3 ) 2 co 

C 4 H 3 0 CH 0 v 

/ ( CH 3 ) 2 C0 

C^HgOCHO x 

0 

7-7 

— 

16.0(3) 

— 

64.0(3) 

2.2 

8.5 

— 

21.0(4) 

19.3 

70.1 

4-7 

9-3 

24.1 

23.4 

— 

74 . 5 ( 2 ) 

— 

10.o(1) 

27.4 

35.8 PP 

10.6 

8 l.6 

9.4 

10.5 

28.0 

47.8 

— 

84.0(1) 

— 

12.2(2) 

' — 

53 . 5 ( 4 ) 

4.0 

90.3 

17-9 

15.1 

25.8 

57.7 

0.0 

94-7 

(l)(2)(3) & 
other. PP is 

(4) Furfural content 
the plait point. 

of liquid layers in contact 

with each 


Equilibrium in the System Acetone, Benzene and Water at 20°. 

(Bancroft, 1895.) 

Water was added to mixtures of known amounts of the other two liquids 
until clouding appeared. 


Per 5 cc (CH-) o C0 Per 5 cc (CH„) o C0 

3 £t _ -.- o 


cc HgO 

cc C 6 H 6 v 

' cc HgO 

cc CgHj 

8.0 

0.10 

0.51 

2.0 

3-0 

0.395 

0.295 

3-0 

2.0 

0.69 

0.2 

4.0 

1-3 

1.0 

m 

H 

0 

5.0 
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The Ternary System Acetone, TdLtJBJtE and Water. 

(Walton and Jenkins, 1923 .) 

Definite amounts, of "water and toluene were mechanically stirred at constant 
temperature and acetone slowly added untill the mixture just cleared. The volumes 
of the liquids were read from burets. A series of such determinations gave the 
ea^iilxbrium line between the one-liquid phase and the two-liquid phasfe systems. 


* Results at 0° : Results at 20° : Results at 30° : 



per 100 gms. 

sat. sol. 

Gms. 

per 100 gms. 

sat. sol. 

Gms. 

per 100 gms. 

sat. sol. 

wmt . 

Toluene. 

Acetone. 

Water. 

Toluene. 

Acetone. 

Water 

Toluene. 

Acetone 

■o .‘5 

70.3 

29.2 

0.5 

76.0 

23.5 

1.5 

61.5 

37.0 

1 .0 

60.0 

39.0 

1.0 

68.9 

33.i 

2.0 

56.i 

41.9 

,i.5 

53.3 

45.2 

i.S 

58.5. 

4o. 0 

2.5 

51.6 

45.9 

2 

48.6 

49-4 

2.0 

53.6 

44.4 

3.o 

48.5 

48.5 

2.5 

444 

52.6 

2.5 

49-4 

48.1 

4.0 

43.1 

52.9 

3.o 

4i .6 

55.4 

3.o 

45.9 

5i. 1 

5.o 

38.6 

56.4 

4o 

36.8 

59.2 

4-0 

46.6 

55.4 

7-o 

32.3 

60.7 

5.o 

33.2 

61.8 

5.o 

36.6 

58.4 

10.0 

26.0 

64.o 

7° 

281; 1 

64.9 

,7.0 

3o .6 

62.4 

i5.o 

19-7 

65.3 

10.o 

23.. 0 

67.0 

10.0 

25.0 

65.o 

14.6 

20.1 

65.3* 

i3.o 

19*4 

67.6* 

14.2 

19.8 

66.0* 

20.0 

15.5 

64.5 

i5.o 

17.5 

67.5 

i5.o 

19.0 

66.0 

25.0 

12.2 

62.8 

20. o 4 

i3.6 

66.4 

20.0 

14.9 

65.1 

28.7 

10.0 

6i.3 

25.0 

10.0 

64.9 

25.0 

11.5 

63.5 

34.3 

7.0 

58.7 

3o.o 

7* 1 

62.9 

3o.o 

8.5 

6i .5 

39.0 

5.o 

56.o 

34.6 

5.0 

60.4 

35.0 

6.0 

59 0 

42.1 

4.o 

53.9 

3 7 -4 

4.0 

58.8 

37.6’ 

5.0 

57,4 

46.o 

3.0 

5j .0 

4 i.o 

3.o 

56.0 

4o.5 

4.0 

55.5 

5o.8 

2.0 

47-2 

4 i .6 

2.0 

52.4 

43.8 

3.o 

53.2 

54-4 

i.5 

44 :i 

48.8 

1.5 

49-7 

48.'3 

2.0 

49.7 

594 

1.0 

39.6 

53.5 

1.0 

45.5 

57.0 

1.0 

42.0 

68.3 

o.5 

3i .2 

61.0 

o.5 

38.5 

65.o 

o.5 

34.3 

71.5 

0.4 

28.1 


* Maximum. 


Mutual Solubility of Acetone and Glycerol. (Me Ewen, 1923.) 


The synthetic method of Alexejeff was used. The temperatures at which sepa¬ 
ration of liquid phases occurred in mixtures of known amounts of acetone and 
glycerol were determined. 



Wt. per cent 


Wt. per cent 


Wt. per cent 


Wt per cent 

t°. 

of Acetone. 

t°. 

of Acetone. 

t a . 

of Acetone. 

t". 

of Acetone. 

9 . 5 . 

. . IO .90 

90.9- 

34.74 

95 . 6 *. 

. 5l.28 

93.5. 

.. 64.47 

44.8. 

.. 15.77 

95 . 2 ... 

44.67 

95 . 7 . 

. 53,07 

9 1 -7* 

. . 67.42 

66.6. 

.. 20 . 40 

95 . 3 ... 

45.75 

95.6*. 

. 55.34 

8i.3. 

. . 76.96 

8i.3. 

.. 26.58 

95 . 3 *.. 

46.3i 

95.5. . 

. 56.59 

58.5. 

. . 86.93 

«5,3... 29.24 95.5*.. 

* Indicates critical opaloscencc. 

48.43 

9-5.5.. 

.. 57.25 * 

4o,o 

. . 89.61 


The critical temp, of solution of the system Acetone + Diisoamylene is at — 3°.8 
and the mixture contains cent C 1 «Hjot(CH 3 ) 2 CHCH 2 CH 2 ] 2 . ( Hartenberg, 1926.) 
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Distribution of Acetone between: 




(Herz and Rathmann, 1913^ 



Water and 

Water and 

Water and 

Carbon Tetrachloride. 

Chloroform. 

Pentachlorethane. 

Mols. (CHjOjCO per Liter. 

Mols. (CH a ) 2 CO per Liter. 

Mols. (CHa)jCO per Liter. 

HjO 

CCh ' 

HjO 

CHC 1 3 ' 

HjO 

CjHClg ’ 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

O.186 

0.0833 

O.O32 

0.168 

O.I44 

0.251 

O.322 

O.I46 

O.O781 

0-399 

O.271 

O.469 

I.OI 

0.514 

O.I45 

O.676 

O.S 4 I 

0.859 

1.66 

0997 

O.263 

1.17 

O.806 

1-275 

2.87 

2.10 

0-493 

I.98 

H 

H 

1-763 



I .01 

3.06 



Water and 

Water and 

Water and 

Tetrachlorethane. 

Tetrachlorethylene. 

T richlorethylene. 

Mols. (CHjhCO per Liter. 

Mols. (CH 3 ) 2 CO per Liter. 

Mols. (CHj) a CO per Liter. 

H 2 0 

QHjCh 

HjO 

CC! 2 :CCl 2 

HjO 

CHCl.CClj 

Layer. 

Layer. 

Layer. 

Layer. * 

Layer. 

Layer. 

0.0812 

O.34I 

O.274 

0.081 

0.160 

0-193 

0.249 

O.994 

0.562 

O.174 

0-350 

o -359 

0-317 

I .210 

I .020 

0.343 

0.654 

0.719 

0-363 

I -323 

1-545 

O.629 

O.946 

1.029 

0.569 

1-936 

2 .007 

O.89I 

1-389 

1.562' 


The; distribution coefficient of acetone between olive oil and water is given by 
Meyer (1901), as 0.146 at 3 0 and 0.235 at 30°. 


Distribution of Acetone Between Water and Chloroform at 25 0 . 

(Hand, 1930.) 

Suitable quantities of the three liquids to yield two layers were mixed 


and brought 
with extrem' 

to equilibrium at 25 °. Samples of each layer were 
e care and analyzed for chloroform and acetone. 

Grams per 100 gms. 

withdrawn 

'Upper Jt<ayer 



Lower Layer 

x chci 3 

V 

(ch 3 ) 2 co 

^ ' CHClg 

V 

(ch 3 )co 

1.23 

82.97 

15.8 

70.0 

1-3 

28.7 

1.29 

73-11 

25.6 

55.7 

2.2 

42.1 

i.7i 

62.29 

36.0 

42.9 

4.4 

52.7 

3.20 

54-1 

42.7 

35.8 

7.7 

56.5 

5.1 

4 S -6 

49-3 

28.4 

10.3 

61.3 

9.8 

34-5 

55.7 

20.4 

18.6 

61.0 


Distribution of Acetone 

Between Water 

and Methyl 



Alcohol Separated by a 

Rubber Membrane at 23 0 . 




(Morton, 1929.) 



Gras. (CH 3 ) 2 C0 ^ er 100 gms. 

( 2 ) 

Gras. (CHgJgCOj^er 100 gms. 

(2) 

^HgO layer (1) 

CH 3 0H layer(2)' 

(l) 

' HgO layer 

CH 3 OH layer(2) 

' (D 

10 

I7(l6.1 

1.7 

50 

69.5(69.^9) 

l *39 

20 

32(30.5) 

1.6 

60 

77.5 ( 76.'2) 

1.29 

30 

46(46.6) 

1.53 

70 

85 (81.4) 

1.21 

40 

59 f 59 . 4 ) 

1.47 

100 

100 

1.00 


The values in parentheses were calculated from the vapor pressure. 



C»H,0, 
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Distribution of Acetone between: 


Benzene and Water. 

Results at 20°. Results at 25°. 

(Philip and Bramby, 1915.) (Herz and Fischer, 1905.) 


Gm. (CHa) 2 CO per 1000 cc. Gms. (CHgjgCO per 1000 cc. 


HjO 

Layer. 

QH 8 * 
Layer. 

HjO 

Layer. 

CeH e 

Layer. 

t°. 

0.10 

0.08 

IO* 

12.. 0 

o 

0.20 

0.12 

S° 

41.7 

IO 

0.30 

0.25 

IOO 

101.5 

20 

O.4O 

034 

* 5 ° 

155-9 

3 ° 

• • . 

. . . 

200 

* 

225.0 

See Note, page 106 



Toluene and Water. 
At Different Temps. 

(Hantzsch and Vagt, 1901.) 
Gms. (CH;) 2 CO per 1000 cc . 

t h 2 0 * C e H 6 CH 8 * 
Layer. Layer. 

2.105 O.993 

2.000 O.957 

I.960 O.957 

1.867 0.957 


p hilip and Bramby also give data for the effect of NaCl, KCf and LiCl upon 
the distribution of acetone between benzene and water. 

In the determinations by Hantzsch and Vagt the equilibrium was approached 
trom above.. The amount of acetone in the lower layer was determined by 
analysis, and that in the upper layer calculated by difference. 


Distribution of Acetone Between Water and Benzene. 

(Gross and Schwarz, 1930 .) 


Results at 15 0 


Gm. Hols. (CHjJpCO per liter 

(2) 

HgO layer(l) 

C 6 H Q layer ( C 2 )V 

(i) 

0.02267 

0.01740 

0.767 

0.02302 

0.01768 

0.768 

0.02306 

a. 01-768 

0.766 

0.1140 

o‘.o 887 

0.778 


Results at 25° 


Gm. Mols. 

(CH^CO per liter 

(2) 

HgO layer(l) 

C Q H 6 layer 

(1) 

O.O1583 

O.O1437 

O.898 

O.O3209 

O.O2898 

0.901 

0.08007 

0.0726 

0.907 

0.1058 

O.O9659 

0.912 

O.3125 

0.2909 

0.931 

0.6150 

0.5940 

O.966 

O.904 

O.906 

1.002 


Distribution of Acbtone Between Aqubous Potassium Chloride 
and Benzene at 15 0 . 

(Gross and Schwarz, 1930 .) 


Gm. Mols. KC 1 

Gm. Mols. 

(CH^dp 00 . P er liter 

(2) 

per liter aq. sol. 

/ Aq. layer(l) 

C 6 H 6 la y er (2) A 

TT) 

0.5 

0.02181 

O.O1883 

1.158 

1.0 

0.02068 

0.02002 

1-033 

1.5 

O.O1947 

0.02119 

O.919 

2.0 

O.O1824 

0.02232 

0.817 


The authors also give results for a number of other aqueous salt solu¬ 
tions. It is concluded that the salting out effect depends upon the 
nature of the substances to be salted out and little upon the concentra¬ 
tion and temperature. It is also dependant upon the nature of the salt 
and is roughly proportional to the concentration of the salt solution. 
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Distribution of Acetone Between Water and Benzene 
and Between Aqueous Salt Solutions and Benzene at 25 0 . 

(Herz and Stanner, 1927 .) 


Normality of Gm. 

Hols. (CH^gCO Per liter 

(2) 

Normality of 

Gm. Mols. 

(CH-)gCO per liter 

(2) 

aq. salt sol/1q7 

layer(1J 

C q H q layer( 2 ) x 

(1) 

aq. salt soi/ 

Aq. layer( 1 ) CqHq layer( 2 ) 

V (1) 

Water 

alone 

0.262 

0.245 

0.93 

2.956 NaCl 

0.168 

0.336 

2.00 

H 

11 

0.493 

O.481 

0.97 

2.951 " 

0.331 

O.663 

2.00 

II 

II 

0.587 

O.581 

0.99 

2.941 " 

O.486 

O.989 

2.04 

II 

II 

O.658 

0.706 

1.07 

2.887 " 

O.589 

1.252 

2. 12 

" 

M 

1.372 

1-433 

1.04 

2.988 NaBr 

0.207 

0.301 

I.46 

2.978 

LiCl 

0.172 

0.250 

1.45 

2.910 " 

0.415 

O.615 

I.48 

2.922 

M 

0.396 

0.6ll 

1.54 - 

2.949 " 

O.581 

O.897 

1.54 

2.899 

II 

0.6ll 

0.946 

1.55 

2.890 " 

0.757 

1.235 

I.63 

2.854 

ft 

0.731 

1.144 

1.57 






Distribution of Acetone Between Water and Aniline at 30°. 

(Campbell and Broun, 1933 .) 


Gms. per 100 gms. 



'Aqueoqs Layer 


-- 


Anlllqg Layer 


' W 

(CH^ 2 C° 

V ' 



< C W° 

V> 

3.35 

0.0 

96.65 


95.25 

0.0 

4-75 

3.81 

0.422 

95.767 


91.5 

3.68 

4.82 

3.964 

0.906 

95.13 


90.04 

4.509 

5.451 

4.15 

2.64 

93.21 


83.19 

9-735 

7*075 

3.8s 

7.08 

89.07 


72.66 

5-5 

11.85 

4-105 

9.57 

86.325 


65.5 

35-15 

9-35 

4-37 

12.78 

82.95 


59.39 

30.03 

10.58 

6.1 

21.03 

72.87 


48.32 

37.48 

14-2 

8.78 

25.11 

66.11 


40.13 

39-45 

20.42 

12.95 

31.56 

55.42 


28.83 

40-5 

30.67 

21.1 

36.6 

42.3 


21.1 

36.6 

42 . 3 * 


* Critical composition 


The authors also give the following determinations of the temperature 
of homogeneity of mixtures of the three liquids contained in sealed hard 
glass tubes. 


Gms. per 100 gms. Homogeneous mix cure Q Gtas. per 100 gms. J - tomogeneous mixture 


t 

/ Vs*™! 

(ch 3 ) 2 c° 


t 

' w 

(CHgJgCO 

HgO 

86 

21.0 

31.68 

47.32 

136 

71.54 

7.92 

20.5 

92 

71.54 

15.84 

12.62 

156 

48.6 

5.0 

46.4 

101 

30.0 

25.00 

45.0 

159 

71.54 

7.92 

20.5 

104.5 

48.6 

31.68 

19 . 72 * 

166.5 

48.6 

1-4 

50.0 

122 

21.0 

15.84 

63.l6 






Reciprocal Solubility 

of Acetone and Carbon Disulfide. 





(Wleth, 1929 . 

) 




r 0 

Gms. 

(CH^)gCO per 


t 0 

Gms. 

(CH 3 ) 2 C 0 per 


t 

100 

gms. mixture 



100 

gms. mixture 




in.8 

_ 

- 43.5 


51.4 



Reciprocal Solubility of Acetone and Chloroform. 

(Vtyatt, 1928 .) 


The results are given only in the form of a diagram from which the 
following approximated values were read. 


Gm. Mol. (CHg^CO 
per 100 gm. mols. 
mixture 


-96 100 

“110 79 

-117 Eutec 73 
-no 66.5 

- 99.5nr.pt. 50 


Solid 

Phase 


(CH,) P CO 

I. 3 2 

n + (CH a ) 2 CO.CHCl, 
(CH 3 ) 2 C 0 .CHC 1 3 


t° 

Gm. Mols. (CH,) p CO 

per 100 gm. mols. Solid 


mixture 

Phase 

-105 

45.0 

(CHJ P C 0 .CHC 1 , 

“117 

38.0 

” + CHC 1 , ’ 
CHCl, 

-'100 

34.0 

- 80 

23.0 

11 3 

- 62 

0.0 

11 


Reciprocal Solubility of Acetone and Ethyl Ether. 

(Saphlr, 1929 .) 


rO 

. Wt. Percent 

Mol. Percent 

0 

Wt. Percent 

Mol. Percent 

t 

(CH 3 ) 2 c° 

(CH 3 ) 2 C0 

t u 

( c w° 

(CH 3 ) 2 C ° 

” 95.6 

100 

100 

- 127.5 

Eutec — 

— 

- 102.7 

81.1 

84.6 

- 125.5 

11.0 

13.6 

-109.2 

60.8 

66.4 

- 123.4 

0.0 

0.0 

-ll6.8 

39.2 

45.1 





Reciprocal Solubility of Acetone and Benzene. 

(Yamamura, 1926 .) 


Mol. Percent 

Solid 

t° 

(CHg)g C0 

Phase 

- 94.8 

100 

(CHJ.CO 

-96 

9 6.6 

3 n z 

-98 Eutec. 

— 

II 

-87 

89.9 

^6^6 

-72 

86.0 

11 


t° 

Mol. Percent 

(ch 3 ) 2 c ° 

Solid 

Phase 

-40 

69.I 

c «,H e 

-25 

52.0 

II 

-15 

38.4 

II 

- 5 

21.3 

II 

+ 5.1 

0.0 

It 


Freezing-point data are also given for: 


(CH,) P CQ + CCI 4 
+ CflsOH 
+ CaHsOH 

+ C 5 Hi 2 (iso pentane) 
+ CeHgNHa 
+ CHCl, 

+ q C 6 H 4 C10H 
" + Phenol 

" + Resorcinol 

" + Pyrogallol 

" + Pyrocatechol 


(Timmermans, 1928; Wyatt, 1929.) 
(Sapgir, 1929.) 

n m 

m n 

(Timmermans, 1928.) 

(Tskalotos, and Guye, 1910.) 
(Bramby, 1916.) 

(Schmidlin and Lang, 1910.) 

n 11 it 11 

n 11 11 11 

11 11 11 it 


Freezing-point data for mixtures of Dianisol acetone, Dibenzyl acetone, 
Tetra methyl diamido. dibenzyl acetone and Cmnamyliden benzal acetone, 
each with a series of other compounds, are given by Pfeiffer, 1924, and 
Pfeiffer and Angern, 1926. 
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ETHYL FORMATE HCOOC 2 H 5 . 

ioo grams water dissolve io grams ethyl formate at 22°. (Traube, 1884.) 

100 grams water dissolve 10 grams ethyl formate at 22 0 . (Traube, 1884.) 

Reciprocal Solubility of Ethyl Formate and Water. 

(Kendall and Harrison, 1928 .) 

The determinations were made by the synthetic, sealed tube method. 


t° 

Mol. Percent 
hcooc 2 h 5 m 

t° 

Mol. Percent 

hcooc 2 h 5 m 

t° 

Mol. Percent 
HCOOCgHg lif 


sat. sol. 


sat. sol. 


sat. sol. 

5.0 

1.97 

38.0 

2.23 

55.5 

2.49 

15.9 

2.05 

45.1 

2.31 

63*9 

2.73 

30.2 

2.15 

50 

2.41 

70.0 

2..95 





75.5 

3 • 20 

The authors also 

give the following determinations 

of the depression of- 

the freezing-point 

of water + ethyl 

formate mixtures 



t° or 

Mol. Percent 

t° of 

Mol. Percent 

t° of'" 

Mol. Percent 

HC 00 C o H c in 

HCOOC^Hp. .m 

HCOOCgHg in 

freezing 

2 5 

freezing 

2 5 

freezing 


mixture 

mixture 

mixture 

-O.132 

0.119 

-0.569 

0.507 

-1.082 

0.976 

-0.184 

O.164 

"0.837 

0.757 

- 1.847 

1.638 

-0 .343 

0.311 

-0.859 

1.768 

-2.203 

1.901 

-0.404 

0.354 

-0.941 

O.841 




Freezlng-Points of Mixtures of Ethyl Formate and Tin Tetrachloride. 


■{ Jvournakov, PcroTinOutcr and Kanov, 1916.) 


Mo 

t°. 

1. per coni 
S11CI,. 

t". 

Mol. per cent 
Sn Cl t . 

t“> 

Mol. fittr cent 

sn a;. 

— 10. 

I 0 . 0 

48.6 ... 

... 33.7 

28.0. ... 

.... 58.0 

-+-1 5 ... 

‘10.0 

i 7 .1.... 

36 .0 

24.0*... 

... . 65 .o 

33.5 . 

25 *. <) 

45 . 5 .... 

... 38.3 

20.0_ 

- 73.0 

4 <>. 0....... 

3 o .5 

44 - 0 .... 

4o.o 

16.0.... 

.... 80.0 

48.o. 

3 1 .8 

38 .a.... 

... 4.6.0 

10.0..... 

90.0 

4o.o(m.pi.). 

33,3 

32.7._ 

... -02.0 

— 33 . 0 ,... 

.... 100.0 


The above results give the curve for the molecular compound SnCl 4 .2HC00(C a H 5 ). 


The freezing-points of Ethyl formate + Ethyl propionate are given by 
Timmermans, 1934. 

METHYL ACETATE CH 3 COOCH 3 . 

Solubility of Methyl Acetate in Water. 


20 

22 


Gins. CH 3 C 00 CH 3 
per 100 gms. H g 0 


Authority 


32.19 (Fiihner, 1924.) 

25 (Traube, 1884*) 


100 gms. 0.4 n Aq. Sodium Oleate Solution (= 10.8 gms. Na oleate per 
*ioo gms. sol.) dissolve 71.6 gms. CH 3 C 00 CH 3 at 20°. (Smith, 1932.) 
















METHYL ACETATE 


Recipbocal Solubility of Mbthyl Acetate and Water. 

.(Kendall and Harrison, 1928 .) 

The determinations were made by the synthetic (sealed tube) method. 



Mol. Percent 


Mol. Percent 


Mol. Percent 

t° 

ch 3 cooch 3 

In sat. sol. 

t° 

CHgCOOCKj 

In sat. sol. 

t° 

ch 3 cooch 3 
In t sat. sol. 

5.0 

6.62 

58.0 

7*oo 

70.5 

7.66 

21.0 

6.70 

6 l .7 

7.11 

71.9 

7.73 

35.0 

6.79 

69*1 

7 . 5 i 

83 *5 

8.83 


These authors also give the following determinations of the depression 
of the freezing-point of water + methyl acetate mixtures. 


t° of 
freezing 

Mol. Percent 
CHgCOOCHg 

In mixture 

t° of 
freezing 

-0.096 

0.097 

- 0.355 

- 0.139 

0.157 

-0.562 

-O.163 

O.182 

- 0.704 

-0.172 

0.193 

- 1.023 


Mol. Percent 

0 

Mol. Percent 

CHgCOOCHg 

In mixture 

vr or 

freezing 

CH 3 C 00 CH 3 
in mixture 

0.373 

-1.523 

1.476 

O.562 

-1.758 

1.703 

O.69O 

- 1-950 

1.888 

0.995 

- 3-154 

3.045 


PROPIONIC ACID CsHfiCOOH. 


Solubility in Water, Determined by the Freezing-point Method. 

(Faucon, 1910.) 


t° of 
Solidif. 

Gras. CjHjCOOH 
per 100 Gms. Sol. 

Solid Phase. 

t° of 
Solidif. 

Gms. CjH 6 COOH 
per 100 Gms. Sol. 

Solid Phase. 

- 1-33 

4.98 

Ice 

— 17.2 

73-48 

Ice 

— 2.60 

10.11 

« 

— 21 

8175 

u 

*” 3'76 

15 

it 

— 29.IO 

86.85 

“ +c s h 6 cooh 

— 6.10 

25 

u 

— 29.4O 

87.65 

- 7.70 

35-28 

u 

— 28.30 

89.12 

QH5COOH 

— 9.20 

45-20 

u 

— 26.90 

92.40 


— 10.80 

55 

u 

— 23.9O 

97.22 


— 14.20 

65.88 

u 

-I9.3O 

IOO 



Additional data for this system are given by Tsakalatos (1914), Herz (1917) anc | 
BaU6 (1910). The last-named investigator also determined the composition of 
the solid phases and explains the abnormal freezing-point lowering on the basis of 
production of mix-crystals. 

The ratio of distribution of propionic acid between water and benzene was 
found by King and Narracott (1909) to be 1:0.129 at room temperature. 
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PROPIONIC ACID C 2 H 5 C 00 H. 

Distribution of Propionic Acid Between Water and 
Carbon Tetrachloride at 25°. 

(Kolossowskl, Bekturof and Kullkow, 1934; Kolossowskl, Kullkow and Bekturof, 1935.) 


Gm. Mols. CpJH^COOH 

per liter 


Gm. Mols. CpH^COOH 

per liter 


HgO layer(C 1 ) CC 1 4 layer(C g ) ' 

C 2 

^ HgO layer () CC 1 

4 layer(Cg) x 

C 2 

0.0129 

0.0004 

31*5 

• 1*529 

1*033 

I.48 

O.O368 

0.00243 

15.1 

2.090 

1.637 

1.28 

O.0898 

0.00879 

10.2 

2.888 

2.456 

l.l8 

0.210 

0.037 

5.68 

4*168 

3.513 

1.19 

0.445 

0.128 

3-48 

5.183 

4.172 

1.24 

0.7l6 

O.283 

2.53 

7.175 

5.950 

1.20 


Distribution of Propionic Acid Between Water 
and Chloroform at 25 0 


Results of Koloss owsky,' Kullkow Results of Smith 

and Bekturow, 1934, 1935. and White, 1929. 


Gm. Mols. CpH R CO£H per liter 

C- Gm. Mols. CgHgCOOH per liter 

c i 

Gm. Mols. 

CgHgCOOH per liter of 

HgO layer ( 1 ) 

CHC1 3 layer (C 2 ; 

)' Cg 'HgO layerCC^ CHC1 3 layer(Cg> Cg ' 

TTgO" layer 

* cMcI 3 layer 1 

0.036 

0.0075 

4.80 

1.004 

1.500 

0.666 

0.03305 O.O0695 

O.963 

0.019 

4.32 

1-331 

2.209 

0.602 

0.0515 

0.0127 

0.106 

0.037 

2.89 

1-783 

3.365 

0.529 

O.0643 

0.0175 

O.160 

0.08l 

2.09 

2.285 

4.243 

0.539 

0.0948 

0.0297 

0.213 

0.119 

1.88 

2.511 

4.620 

0*543 

O.1298 

0.0491 

0.314 

0.213 

i .47 

3.389 

6.001 

0.564 

0.2005 

0.1013 

O.389 

O.326 

1.19 

3.854 

6.302 

0.612 

0.2580 

0.1500 

0.577 

O.678 

0.852 

4-557 

6.955 

cr.655 

0.3427 

O.2458 

O.766 

1.029 

0.744 

5.386 

6.930 

0.777 

0.4150 

0.3350 


Distribution of Pbopionic Acid at 25° EIetween : 

Water and Chloroform. Water and Cotton Seed Oil 


( Smith, 1921 , 1922 .) 
MMlmots. C a H*COQH 
per liter of 


H ,0 

CHClg 

t '2 

layer (C t ). 

layor (C,). 

Cl" 

2.92 

0.40 

0.137 

5.65 

o .85 

0. i 53 

7.12 

1.175 

0.1 65 

10.75 

1.95 

0.181 


(Gordon and^Iteid, 1922 .) 


Gms 

. CjlljCOOII 

Gms. 

Cjr 3 COOII 

per 

100 gms. of 

per ] 

100 gms.. of 

r II s O 

C. S. oil 

xjr 

"" cTs. oil 

layer. 

layer. 

lave r. 

layer. 

3.4 

0.58 

36.2 

9.20 

7-4 

I . 53 

5().8 

l4.00 

14.3 

3.48 

6*2.5 

i5.oo 

23 .0 

6.10 

67.3 

17.40 
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Distribution op Propionic Acid Between Water and Ethyl Bromide at 25 0 . 

(Kolossowski, Becturow and Kulikow, 1934 ; Kolossowski, Kulikow and Bekturow, 1935 .) 


Gm. Hols. 

CgHgCOOH per liter 


7 H g 0 layer ) 

'^2 H S f!r lW«r(C 2 J\ 

0.0502 

O.OI13 

4.14 

0.2280 

0.0729 

3.16 

.0.5083 

0.2510 

2.02 

O.6746 

0.3891 

1.73 

0 . 778 l 

0.5083 

1.53 

0.8973 

0.6401 

1.40 

Distribution of Propionic Acid 


Om. Mols. CgHgCOOH per llt;er 


HgO layerfCj) 

CgHgBr layer(Cg)' 


I.1860 

1.0479 

1.13 

1.4658 

1.4784 

0.99 

1.6441 

1.7131 

0.96 

2.3757 

2.9995 

0.79 

2.7798 

3.6019 

0.77 

3•4450 

4.4276 

0.78 


Between Water and Ethyl Esher, 


Results at 18 ^. (de Kolossowsky, 1925.) 

Gm. mols. CjHgCOOff Gra. mols. C s n s COOJL Cm. mols. C t H 5 C00I£ 

| Tj yei ‘ liter-of | per liter of per liter ot 


lf 4 0 layer. 

(Ciflr s ) s O layer. 

II a O layer. 

(C s H s ) 2 0 layer. 

H a 0 layer. 

(C a II 5 ) 2 0 layer. 

O.169 

0.331 

•0.9427 

2.44 o 8 

I . 862 

4 -i 38 

0.324 

0.676 

1. r 43 

2.857 

I.9086 

4 .i 643 

0.6l l 

i. 38 g 

1 .454 

3.546 

1.9665 

4.3089 

0.857 

2.143 

1.6022 

3.8173 

2.206 

4-704 


Results at.2f°-22° 

(Behrens, 1926 .) 

Concentration. Conc entrat ion. 

H ,0 (C s II 5 ) s O 
layer (d). layer fa). 


HjO (C s If 8 ),0 a 

layer (fc). layer (a). b' 

o oi 5 o 3 o. 0256 o 1.703 
0.0218 0.03710 1,704 

o.o 3 o 85 0.0629 1.715 

0.03270 o.o 55 g 1.710 


o.o3345 0.0073 1.718 
0.0484 0.0840 1.7S6 
0.06695 0.1175 1.755 


Results at 2 ( 5 °. 

(Smith) 1921 , 1922 \ 

Ml Illin ois, per liter. 

H S U (C,Il,) s O £». 

layer (C)!. layer (C t i. 

0.675 0.8875 «.3i5 

0.925 t.223 1.325 

2.35 3.375 1.435 

5.45 8.3o 1.52 


Distribution op Propionic Acid between Ether and Aqueous Salt 
Solutions at i 8°. (de ivuiussovsky, 19u.) 


Aq. Salt Solution (2 Mols. per Liter). 


Salt. 

Gms. Salt per ioo cc. 


Water alone 

NaCl 

11.69 

MgCla 

19.05 

KNO, 

20. 22 

KCsH^ 

22.43 


C2H4COOH per 100 cc. of: 

/--*-, SL. 

Aq. Layer (q ). Ether Layer (q 0. Q‘ 

I. 170 2.305 O.50 

0.762 2.543 O.30 

°-567 3*135 0.18 

°* 97 2 2.298 0.42 

1.324 2.406 0.55 


Distribution op Propionic Acid Between Water and 
Iso Butyl Alcohol at 25°. 

(Kolossowski, Bektourov and Kulikow, 1935 ; Kolossowski, Kullkow and Bektourov, 1935.) 


Gm. Hols. 

CgHgCOOH^per liter 

C ! 

Gm. Mols. CgHgCOOH 

: per liter 1 

C 1 

'HgO layer(C 1 ! 

j 1 so^ 4 H 9 0H layer(C g )^ 

¥ 

/ HgO layer (C x ) lscT' 

C 4 H 9 OH layer(8 2 J^ 


0.026l 

0.0593 

0.440 

0.2253 

0.6642 

0.339 

0.0285 

0.0712 

0.401 

0.3321 

0.9607 

0.346 

O.O261 

0.0796 

0.328 

0.58ll 

1.5662 

0.372 

0.0474 

0.1502 

0.316 

O.7828 

2.0281 

O.386 

O.0632 

0.20l6 

0.314 

0,-9607 

2.4194 

0.397 

0.0751 

0.2372 

0.317 

1.3165 

2.9887 

0.441 

0.1107 

0.3439 

0.322 

1.5774 

3.3089 

0.477 

0.1780 

0.5456 

0.326 

1.9687 

3 . 546 l 

O.565 
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C 3»6 0 2 


Distribution of Propionic Acid Between Water and 
Each of Several Organic Solvents at 25 0 . 

(Archibald, 1932 .) 


Organic Solvent 


Gm. Mols. 

CgHgCOOH per liter 

s £ 
n 

Formula ^_ 

HgO layer((^ 

) Organic layer(Cg) 

Ethyl Methyl Ketone 

ch 3 coc 2 h 5 

CH s CH 2 C(CHJOHCH« 

ch 3 ch 2 chohch 3 

CH 3 (d) 2 CH 2 OH 

0.07645 

0.18950 

2.4787 

Tertiary Amyl Alcohol 

0.05201 

O.19829 

3.812s 

Secondary Butyl Alcohol 

0.07221 

0.17846 

2.4714 

Normal Butyl Alcohol 

0.05702 

O.1862O 

3.231s 

Normal Amyl Alcohol 

CH 3 (CH 2 ) 3 CH 2 0 H 

0.05334 

0.18600 

3.4871 


Distribution of Propionic Acid Between Water and Iso Amyl Alcohol at 25 0 . 

(Kolossowski, Bektourow and Kullkow, 1935 ; Kolossowski, Kullkow and Bektourow, 1935 .) 


Ora. Mols. 

CgH^COOH per liter C 1 

Gm. MOls 

CgHgCOOH per liter C t 

' HgO layer(C 1 ) 

1 , C g H 11 OH layer(6g) v Cg 

7 HgO layer(C 1 

) iC^OH layer(Cg) ^ C g 

0.003 

0.006 

0.50 

0.251 

0 . 7 H 0.35 

0.005 

0.014 

O.36 

O.486 

1.361 O.36 

0.014 

0.043 

0.33 

1.054 

2.598 O.406 

0.023 

0.071 

0.32 

2.089 

4.292 O.487 

0.049 

0.147 

0.33 

2.86l 

4.556 O.608 

Distribution of Propionic Acid at 2 o° Between 

( Brown and Bury, 1923 .) 

Water and Benzene. 

Normality of C a H s €OOII iri 

Normality of C 2 II 5 COOH I 11 

Normality of C 2 If, COOH' In 

H 2 0 layer. 

C a II 6 layer. 

ll 2 0 layer. 

C 6 II G layer. 

II 2 0 layer. layer. 

0 . 154 

0.0223 

O.416 

0.128 

I.40I 1.002 

©;I9I 

0.0343 

0.646 

0.276 

2-799 2.710 

0 $40 

O.O778 

J .060 

0 .644 

3.562 3.556 


Distribution of Propionic Acid Between Water and Benzene. 

(Bektourow, 1930 a.) 

Results at o° Results at 6o° 


to. Mols. 

C o H c C 00 H per liter 


Gm. Mols. 

CgHgCOQH per liter 

fL 

,0 layer(C 

T) -e H e layer ^ 2 ) v 


' Hgt) layer(C 1 ) CqHq layer^)' 

K 

0.1104 

0.0113 

9.77 

0.1419 

O.O236 

6.01 

O.2366 

0.0378 

6.26 

O.3217 

O.O946 

3.46 

0.5394 

0.1703 

3.17 

0.6^5 

0.2839 

2.27 

O.9084 

0 . 4 l 64 

2.18 

0.8463 

O.5867 

1.61 

1.4573 

0.9274 

1.57 

1.2491 

O.8138 

i .53 

2.1292 

1.8074 

1.18 

1.4005 

1.0031 

1.40 

2.9051 

2.8389 

1.02 

1.8737 

1.5141 

1.24 

3-9271 

4.02l8 

O.98 

2.9335 

2.7064 

1.08 

5.2046 

4-9491 

1.05 

4.2962 

4.2205 

1.02 

6.3402 

5.6778 

1.12 

5-3939 

5.1289 

1.05 
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Distribution of Propionic Acid at 2s 0 Bbtwbbns 

(Smith and White, 1929 .) 


Water and Benzene Water and Toluene 


On. Mols. CgHgCOOH Cftn. MOls. CgHgCOOH On. Mols. CgHgCOOH- On. Mols. CgHgCOOH 

per liter _ per j^lter _ per l^ter _ _ per l iter_ 


r HgO layer 

C 6 H e layer ' 1 

HgO layer 

CgH 6 layer' 

'HgO layer 

CgHgCHj layer v HgO layer 

C 6 H 5 CH 3 layer x 

O.O186 

0.00131 

0.1241 

0.0179 

O.O1889 

0.00102 

0.1271 

0.01490 

0.0310 

0.00245 

0.2062 

0.0398 

0.03146 

0.00199 

0.2110 

0.03500 

0.0503 

0.00472 

0.2979 

0.0792 

0.05121 

O.OO382 

0.3H0 

0.06ll0 

0.0780 

0.00858 

0.4540 

O.1560 

0.07948 

0.00705 

0.4771 

0.1329 


Distribution of Propionic Acid Between Water and Toluene at 25°. 

(Kolossowski and Megenlne, 1932 .) 


Qm. Mols. CgHgCOOH per liter On. Mols. CgHgCOOH per liter C. 


'HgO layer (6^)' 

C 6 H 5 CH 3 layer ( C 2 > 


' Sg6 layer(C x ) 

C 6 H 5 CH 3 layer <V N 

1 

0.2508 

O.O4918 

5-10 

1.6664 

1.1326 

1.47 

0.392s 

0.1075 

3.65 

2.238 

1.762 

1.27 

0.5280 

0.1720 

3.07 

3-209 

2.791 

1.15 

O.6568 

0.2432 

2.70 

4-279 

3-721 

1.15 

O.8396 

0.36oy. 

2.33 

5.434 

4.566 

1.19 

I.0613 

0.5387 

1-97 

6.783 

5-217 

1.30 

1.2701 

0.7299 

1.74 

7 . 86 c 

6.140 

1.28 

1.4734 

0.9266 

1.59 

8.000 

8.000 

1.00 

Distribution of 

Propionic 

Acid at 25° Bbtwbbn: 


Water and Nitro Benzene 

Water and 

q Nitro Toluene 


(Kolossowski, Bektourofand Kulikow, 1934 , 1936 .) 

(Kolossowski and Kulikow, 1934 ; 





Kolossowski, 

Kulikow and Bektourov 

. 1936 .; 

(kn. Mols. CgHgCOOH per liter. 

c i 

Gm. Mols. CgH 5 C 0 £H per liter 

C 1 

' H^O layer(C 1 J 

W°z layer ( c 2> ' 

^ / 

HgO layerfC^) 2 Cg^CHjNOg layer(Cg)' 


0.0188 

0.0034 

5.53 

O.O428 

0.0059 

7.25 

0.0548 

0.0117 

4.‘68 

O.0898 

0.0158 

5.68 

0.110 

0.028 

3.93 

0.1702 

O.O346 

4.92 

O.236 

O.063 

3.75 

O.383O 

0.1040 

3.68 

0.502 

0.131 

2.77 

O.8924 

0.3877 

2.30 

0.979 

O.496 

i .97 

1.619 

0 - 93 1 

1.74 

2.127 

I.669 

1.27 

3.369 

2.559 

1.32 

3.232 

2.830 

1.14 

4.501 

3.505 

1.28 

4.920 

4.474 

1.10 

6.714 

5*177 

1.30 

6.451 

s.873 

1.10 

8.620 

7.991 

1.08 



191 


c 3 h 6 o 2 


Distribution of Propionic Acid at 25° Between 


(Smith, 1921, 1922.) 


Water and Xylene. 

Millimols. C, H s COOH 
per liter of 


Millimols. C s H s COOII 
per liter of 


Acetone and’ Glycerol. 


Millimols. C 4 H s COOH 



Xylene 

c^ 

Acetone 

Glvcerol 

A 

Acetone 

Glycerol 

A 

layer (Cj). 

layer (C»), 

c t 

layer (A) 

layer iG). 

G 

layer (A). 

layer (Gl. 

c. 

3.80 

0.20 

o.oS^B 

1.73 

0-4^ 

4 .o5 

7.45 

2. ID 

3.46 

9.20 

0,60 

0.065 

3.06 

O.78 

3.93 

10.85 

3.5o 

3.io 

19.3a 

i .3o 

0.067 

O.76 

1.48 

3.80 

19.40 

3i .00 

5.8o 

9.60 

3.34 

3.23 


PROPIONIC ACID 

Distribution of Propionic Acid at 25° BbtwWbn: 

(KolossowsKl, Bektourow and Kullkow, 1934; Kolossow3fci» Kullkow and Bektourow, 1936.) 


Water and Xylene 


Water and Decaline 


Gm. Mols. 

CpHfiOOOH per liter 


On. Mols. 

CgKgCOOfi per liter 

ii 

,0 layer(C 1 ) 

C 6 H 4 (CH 3 ) 2 layer(C E ) ' 

C 2 7 

HgO layer (Cp 

C 10 H 18 1&yer(C £ ) ' 

C 2 

0.108 

0.008 

13.5 

0.0337 

0.00131 

25.7 

0.119 

0.012 

9.92 

O.0642 

0.00262 

24.5 

0.301 

O.O46 

6.51 

O.1642 

0.0089 

18.3 

0-552 

0.129 

4.28 

0.332 

0.0215 

15.'4 

1.060 

0.410 

2.59 

O.676 

0.0658 

10.9 

1.544 

O.816 

I.89 

0.947 

0.114 

8.31 

2.423 

1.443 

1.68 

2.007 

0.358 

5.6l 

4*394 

2.862 

i .53 

3.719 

0.730 

5.09 

5.310 

3.364 

1.58 

5.098 

0.964 

5.29 

6.566 

4.092 

1.60 

8.850 

2.198 

4.03 

7.683 

5.000 

1.53 

9.056 

4.649 

1.95 

8.374 

6.732 

1.245 

8.583 

5.426 

1.58 


Equilibrium in the System Propionic Acid, Aniline and Water. 

(Angelscu f 1928 .) 


Results at o° 


Results at 20° 


OnB. per 100 gms. 


Oms. per 100 gms. 


Oms. per 100 gms. 


Oms. per 100 gms. 


homogeneous mixture homogeneous mixture 


C^Hg C0 ° H 

wv 

' CgHgCOOH 

W H 2 

0.0 

3.68 

28.68 

36.84 

O.98 

4.63 

28.99 

41.06 

2.56 

6.03 

27.92 

48.13 

4.59 

7.52 

25.30 

55.0 

10.03 

10.46 

23.32 

60.25 

15-55 

14.19 

20.93 

64.88 

ao. as 

19.39 

14.75 

75.51 

23.36 

24.35 

7.86 

85.74 

25.63 

28.57 

1.26 

94.21 

27.61 

33.12 

0.0 

95.71 


homogeneous mixture homogeneous mixture 


CgHgCOOH 

wv 

' CgHgCOOH 

W H 2 

0.0 

3.59 

26.77 

37.99 

1.51 

5.06 

27.11 

4O.61 

3.75 

6.43 

26.37 

48.87 

9.89 

9.72 

24*29 

55*77 

15.13 

13.73 

20.79 

63.71 

19.68 

19-90 

17.97 

69.IO 

22.40 

25.36 

11.05 

80.33 

24.34 

29.87 

6.44 

86.93 

25.81 

33.78 

1.93 

92.76 

26.33 

35.63 

* 0.0 

94.84 



The author also determined the distribution of Propionic acid between 
water and aniline at 20°. 


Gms. CgHpOOOH^per 100 gma. 

h. 

Gins. CgHgCOOH^par 100 gms. 

5- 

H^d layer(C 1 ) 

<W®8 layer (Cg) ' 

\ 

/ H^0 layer (C^) 

layer < c 2 r 


0.51 

0.34 

1.50 

8.86 

l 8.00 

0.49 

1.00 

0.99 

1.01 

10.76 

22.07 

0.49 

1.73 

2.04 

0.85 

11.54 

23.8l 

0.48 

2.58 

3.56 

0.72 

12.46 

24.93 

0.50 

4.18 

6.77 

0.62 

12.98 

25.30 

0.51 

4.50 

7.54 

0.60 

15.06 

27.36 

0.55 

6.10 

11.64 

0.55 

17.35 

27.44 

0.63 

6.74 

12.57 

0.55 





It was also found that at concentrations of propionic acid between 
34*56 and 30(. 16 percent, closed curves corresponding to the solubility 
of aniline at varying temperatures were obtained. 


Equilibrium in thr System Propionic Acid Ortho Toluidine and Water. 

(Angelescu, 1928 .) 


Results at o° Results at 30 0 


Qma. per 100 gms. 
homogeneous mixture 

Oms. per 100 gma. 
homogeneous mixture 

Oms.. per 100 gms. 
homogeneous mixture 

Oma. per 100 gms. 
homogeneous mixture 

'CgHgCOOH 

a oyvW 

' 'CgHgCOOH 

a CHgC^NHj,' 

k 'CgHgCOOH 

a CWWV 

'CgHgCOOH 

2 CH 3 C fi H « HH 2 

0.0 

1.68 

34.22 

33.70 

0.0 

1.69 

33.81 

38. S 9 

1.71 

3.26 

34.42 

41 .01 

5.80 

4.28 

32.74 

45-59 

4.01 

4.48 

32.37 

48.56 

10.16 

5.66 

29.51 

54-38 

9.68 

6.63 

28.38 

57.30 

14.26 

7.33 

24.87 

63.25 

16.49 

9.87 

23.23 

66.32 

19.36 

10.52 

19.17 

72.52 

20.88 

12.90 

16.87 

75.93 

24.09 

15.54 

12.34 

81.92 

24.92 

17.16 

6.45 

89.61). 

28.54 

22.57 

8.54 

86.91 

29.85 

24.30 

2.23 

94-75 

31.72 

28.74 

3.39 

93-34 

33.26 

30.94 

0.0 

97.65 

33.31 

33.45 

0.0 

97 -SO 


The author also determined the distribution of Propionic Acid between 
Water and q Toluidine at 20°. 


Qma. GgHgCOOH per 100 gms._ C x Ons. CgHgCOOH per 100 gms. C t 


HgO layer(C 1 ) 

2 CHgC^NHg layer(C 2 ) N Cg 

'HgO layer(C^) 

2 CH 3 C 0 H 4 NHg layer(C g ) N C g 

0.25 

O.26 0.962 

9.09 

19.27 

0.472 

0.92 

1.22 0.7S4 

II.36 

24.84 

0.457 

2.15 

3.49 0.6l6 

12.71 

27.84 

0.457 

4.00 

7.12 O.562 

. 13.58 

29.28 

0.462 

6.03 

11.40 0.525 

14.45 

30.52 

0.473 

8.11 

16.74 O.484 

17.42 

33-73 

0.516 


Results are also given for the upper temperatures; of solution of mixtures 
containing from 30.61 to 34*10 percent Propionic acid and varying percentages 
of q toluidine. 
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c 3 h 6 o 2 


Distribution of Propionic Acid Between Water and 
Petroleum Ether at Room ^Temperature. 

(Grossfleld and Mleraeister, 1938.) 


cc O.ln NaoH required per 25 cc of: 1 


^ HgO layer(i) Pet 7 

Ether layer( 2 ) 1 

k 2 

1.0 

0.046 

21.7 

3*47 

0.078 

44.5 

11.1 

O.168 

65.9 

25-9 

0.595 

43 -S 


cc Q.ln NaOH required per 26 cc of: 1 


H g 0 layer(l) 

Pet. Ether layer^)' 

2 * 

62.9 

2.85 

22.1 

100.4 

7.63 

13*2 

183.5 

20.7 

8.87 

293.5 

48.5 

6.05 


Distribution of Propionic Acid Between Water and Olive Oil. 

(Bodansfcy, 1928 ; Bodansky and Meigs, 1938 .) 


Results at 25 0 


Results at 37.5 

0 

Om. Mols. CgH s COOH per liter 

1 

Gm. Mols. Cj^Hp-COOH per liter 

1 

'H g 0 layer(l) 

Oil layer( 2 ) v 

2 

/ HgO layer(l) 

Oil layer( 2 ) x 

2 

0.0176 

0.0028 

6.28 

0.0406 

O.OO96 

4.23 

0.043 

0.0072 

5.96 

0.0830 

O.O185 

4.49 

0.087 

0.0144 

6.04 

O.1680 

0.0316 

5.32 

0.173 

0.0290 

5.97 

0.2090 

0.0430 

5.19 

0.218 

0.0360 

6.25 


Distribution of Propionic Acid Between Glycerol 

and Chloroform 

AT 25 °. 


(Kolossofisky and Kulikow, 1935 a.) 



Om. Mols. CpH R COOH per liter 

1 

Om. Mols. CgHj. 

COOH per liter 

1 

'Olycerol layer(l) 

CHC 1 3 layer( 2 )' 

2 

'Glycerol layer(l) 

CHClg layer( 2 ) v 

~z 

0.348 

0.405 

0.859 

2.328 

4*022 

0.579 

0.543 

0 . 8 l 7 

0.665 

2.981 

4.468 

0.66 7 

0.793 

1..538 

0 . 5 l 6 

3.489 

4.455 

0.783 

1.299 

2.598 

0.500 

3-545 

4.462 

0.794 

1.801 

3.489 

0.5l6 





Freezing-point data are given for: 


Propionic Acid + Methyl Alcohol 

" " + " n HC1 

" " + iso Butyric Acid 

" 11 + a Valeric Acid 

" " + iso ” " 

" M + 2- Naphthylamine 


(Baume and Pamfil, 1914.1 


11 


11 


(Timmermans, 1934*) 

n 11 

11 n 

[Brady and Truszkowski, 1924* \ 
(K.remanu,Weber and'Zechner, 


TRY METHYLENE TRISULFIDE DIOXIDE a and J 9 C 3 H 6 0 8 S. 


TRI METHYLENE TRISULFOXIDE & and 6 C 3 H fi 0 3 S. 

Solubility of Each Separately in Water at 25°. 

(Bell and Bennett, 1929 .) 


Compound 


Formula 


Gms. Compound 
per 100 gms . H g 0 


ot Tri methylene Trisulfide Dioxide 


1.70 


c,h 6 o 3 


1M 


LACTIC ACID (i) CH3CHOHCOOH. 

Distribution Beiween Water and Ether. 

(P innow, 1915 .) 

Results at 15 0 . Results at 27.5 0 . 


Gm. Mols. Acid per Liter: 

w . 

Gm. Mols. Acid per Liter: 

(w) 

2 0 Layer (w). 

Ether Layer ( e ). 

e 

HoO Layer («•). 

Ether Layer (<•)• 

(•) ‘ 

I.98 

0.215 

9.19 

1 -354 

0.130 

IO.42 


' O.I33 

10.15 

0.3203 

O.0278 

II.52 

O.297 

O.O246 

12.08 

0-1855 

O.OI56 * 

II.89 

O.I448 

O.OIl8 

12.27 




0.0548 

O.OO46 

11.88 





* F.-pt. data for mixtures of trichlorolactic acid and dimethylpyrone are given by 
Kendall, 1914. 


.Distribution of Lagtic Acid Between : 


Water and Chloroform 


Water and Ether 


ai 23 °. 

(Smith, 

1922 , 1921 .) 

at 2o°. 

( Smith, 

1921 , 1922 .) 

at 20° 

(ehrens, 1926 . ) 

JlUlImolfi. per Liter. 


Ml Mmols, "per liter. 


Concentration tu 

JI *0 

C!IC 1 3 

C a 

H,0 

10.11*1,0 

C 4 

I!*0 

(C a n s j ,0 C, 

layer (C A ). 

layer, (C*). 

C't 

layer C,). 

layer (C s ). 

*0,* 

layer C t }. 

layer (C»). Ct" 

26.9 

0.43 

0.0160 

3 . 95 - 

0. 55 o 

0.139 

0.0692 

o.oo 56 0.0809 

3 a.8 

0 60 

0.01 83 

5 .q 5 

1.000 

0. i 55 

0.1485 

0.012^5 0.0811 

5 o .4 

I .OO 

0.0198 

9.35 

1 .525 

0. i 63 

0.2Q8 

0.02445 0.0820 

79*8 

** .80 

0.0226 

15-7 

2-7 

0.172 






28 3 

5 .i 

0.180 




Distribution of Anhydride Free Lactic Acid Between Water and 
Ethyl Ether at 20°. 

(Dietzel and Rosenbaum, 1927 ; Dietzel and 8chmltt; 1932.) 


Gm. Mol. 

CHgCHOH 0 OOH per liter . 

, Gm. Mol. 

CHGCHOHCOOH per liter 

Gm. Mol. 

CHGCHOHCOOH per liter 

HgO layer 

(CgBgigO layer' 

7 HgO layer 

(CgHgJgO layer '? 

HgO* layer (C^I 6 )gO layer 

0.1270 

0.0144 

0 . 344 P 

0.0321(10°) 

0.8020 

0.0707 

0.1470 

0.0158 

0.3350 


0.8600 

0.0752 

0.1630 

0.0173 

O.3850 

0.0354 

0.9310 

0.0814 

0.2010 

0.0201 

0.4910 

O.O446 

O.985 

O.0883 

0.2550 

0.0249 

0.5660 

0.0504 

I.04O 

0.0934 

0.3110 

0.0295 

0.6220 


1*095 

O.O985 

0.3522 

0.0320 


0.0597 

1.150 

O.IO36 

0.3575 

0 . 0320 ( 25 0 ) 

0.7500 

O.0659 

1.205 

0.1087 


Distribution of Anhydride Free Lactic Acid Between 
o.5n Aq. Sulfuric Acid and Ethyl Ether at 20°. 

(Dietzel and Rosenbaum, 1927.) 


On. Mol. CH3CHOHCOOH per liter Gm. Mol. CHgCHOHCOOH per liter 0 m. Mol. CHgCHOHCOOH per liter 
7 0-6n H^0 4 layer (d 2 H 6 ) g 0-layer' ; o 7 sn HgS0 4 layer**'(cyHgJgO layer' >0 . 6n Hg80 4 layer ( CgHg^O layeR 


O.0684 

O.0881 

0.1029 

0.1260 

O.1580 


0.0058 

0.0075 

0.0088 

0.0108 

O.OT 37 


0.2300 

0.3170 

0.4040 

0.4900 


0.0199 

0.0278 

O.O360 

0.0440 


0.6680 
0.7550 
0.8380 
0.9250 


o.0600 
0.0680 
0.0758 
0.0835 
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Distribution of Anhydride Free Lactic Acid Between 
Water and Amyl Alcohol at 20°. 

(Dletzel and Rosenbaum, 1927 ; Dletzel and Scbmltt, 1932 .) 


Ora. Mol. 

CHgCHOHCOOH per liter 

Qm. Mol. CH-CHOHCOOH per liter 

On. Mol. CHjfHOHCOOH per liter 

' HgO layer c g H ll 0H la y«^ ' 

HgO layer 

CgHuOH layer 1 

'HgO layer 

CgH 11 ° H layer ' 

0.1040 

0.0490 

0.3880 

0.l6l0 

0.6800 

0.2775 

0.1330 

0.0605 

0.4250 

O.1760 

0.714 

O.3170 

0.1650 

0.0725 

O.4630 

0.1910 

O.918 

0.4116 

0..2030 

0.0875 

0.5000 

0.2060 

O.969 

0.4345 

0.2060 

O.0825 

0.5100 

0.2230 

1.020 

0.4580 

0.2420 

0.1025 

0.5370 

0.2210 

1.071 

0.4815 

0.2790 

0.1170 

0.5700 

0.2320 

1.122 

0.5050 

0.3190 

0.1330 

0.6070 

0.2480 

1.173 

0.5285 

0.3530 

0.1470 

0.6430 

O.2625 




Distribution of 

Anhydride Free Lactic Acid Between 



o.5n Aq. Sulfuric Acid 

and Amyl Alcohol at 20°. 



(Dletzel and Rosenbaum, 1927 .) 




Ora. Mol. CH-CHOHCOOH per liter Om. Mol. CH,CHOHCOOH per liter Ora. Mol. CH-CHOHCOOH per liter 

TT t7"ax y— -=r „ T*r^ Srs— rrrrrrr-i t - __ ~P Vs-s— gsr T-- r r 


' 0.6n HgS0 4 layer 

C 6 H u 0H layer' 

' 0.5n HgSO^ layer 

dgH 11 OH layer 

^ ! 0 . 5 n HgS 0 4 layer 

C s H n OH layer' 

0.0410 

0.0190 

0.2530 

0.1100 

0.4940 

0.2100 

0.0705 

0.0320 

0.2890 

0.1250 

0.5260 

0.2235 

0.1000 

0.0455 

0.3230 

0.1390 

O.564O 

0.2450 

0.1240 

0.0560 

0.3560 

0.1525 

0.5950 

0.2520 

0.1490 

0.0680 

0.3905 

0.1675 

O.631O 

0.2660 

O.183O 

O.0825 

0.4260 

0.1825 

O.664O 

0.2800 

0.2170 

0.0950 

0.4580 

0.1950 

0.6980 

0.2940 


The authors also give similar results for the distribution of commercial 
Lactic Acid containing 30% Lactyl Lactic Acid,[CH 3 .CH(GH) .(XX)CH(CH 3 ) .COOH], 
between Water and Amyl Alcohol at 20°. 

Distribution of Lactic Acid Between Water and Iso Amyl Alcohol at 25 0 . 

(Koloasowsky and Beltturow, 1936 ; Kolossowsky, Kulikow and Bekxurow, 1936 .) 


Om. Mols. 

CH-CHOHpOOH per liter 

1 

Gm. Mols. 

CH-CHOHCOOH per liter 

1 

7 HgO layer(l) 

Iso CgH^OH layer(2) x 

2 

^HgO layer(l) 

iso C^H u OH layer (2)^ 

2 

0.152 

0.058 

2.62 

1.750 

O.884 

I.98 

0.358 

0.145 

2.47 

2.760 

I.616 

1.71 

O.526 

0.221 

2.38 

3.218 

2.051 

1.57 

O.8006 

0.358 

2.24 

3.919 

2.974 

1.32 

1.350 

O.656 

2.06 

4.178 

3.477 

1.20 

Distribution of Lactic Acid Between Water and Ortho Toluidine at 

30 °. 



(Angelescu, 

1927 .) 



Oms. CH-CHOHCOOH per 100 gras. 

1 

Oms'. CH-CHOHCOOH per 100 gms. 

1 

7 HgO layer(l) 

2 CH 3 C fl H 4 NHg layer( 2 )' 

2 

1 HgO layer(l) 

CH-Cg^NHg layer(2)' 

¥ 

3.86 

0.65 

s.94 

I5.6l 

6.41 

2.43 

6.95 

1.31 

5.30 

16.65 

9.14 

1.82 

9-78 

2.27 

4.31 

16.78 

10.68 

1.57 
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HYDA.NT01C ACID NHjCONHCHgCOOH. 

SOtUBZtXTY OF HYDAHTOIC ACID IN SlViHAX. SOLVENTS At 2S°. 
(HcMeekln, Cotai and Wears, 1036,) 


Solvtnt 


6, Of Ora. Hoi» C 3 H e 0 3 N g 
Mt, aol. per liter ml. aol. 


Solvent 


d, Of fl*. HOi. V 
ttt. sol. per tH«r sat. «ol. 


Water 1.01x2 
Form&mide 1.15405 
Methanol o.?ox$8 
Acetone 0.78566 


0.3^6 

0.837 

0.0797 

0.00248 


40 Wt. % Ethanol 0.82887 0.710 

100 “ “ 0.7805 0,0343 

HutARO 1 0,80674 O.OO64 3 


SOX.UBILXTY OF HYDANT0te ACID IN AOUIObS BtVYL ktCOMOt AT 35®. 
(HcHeefcln, Coiua ami Wears, tn».) 


Vol. Percent 

a. of 

On. Hots. 

vox, Percent 

a. of 

On. HOU. 

C^LOH In Ad, 

sat. 

w* 

r g H ft OH in Ad. 

sat. 


Solvent 

sol. 

per I Her 

" Solvent 

sot. 

per i Her 

0.0 

X.0X13 

0.329 

60.0 

0.9X66 

0 . 2 XX 

30.0 

O. 983 S 

0.272 

So * 0 

o*B6*9 

0 . 09 

40.0 

0*9575 

O .246 

xoo. 0 

0.7861 

0,0242 


TRI MKTHTLKME TRX NITRJU 4 IKE tCK^H> 3 C 1 a . 


.0 

Sonmum or T»i Tsi Nxtsamim x» 

SOLVIHTS, R*C« S*yASAT*tT. 

(OruanaHl and KwiftttowafcU IHRS.) 

Om* per 100 «wu Mt* set. ins 





-i-ipr- 





a 

v% 

0 

0.140 

0,040 

0.020 

4 « x8 


— 


«— 



0 

010 

xo 

o.xSo 

0.070 

0.023 

5*38 

O 

050 


— 

0 

,020 

0 

0x8 

30 

0.235 

0,105 

0.026 

6.8x 

0 

oss 


— 

0 

045 

e 

020 

30 

0*325 

0**55 

0.040 

8.38 

0 

075 


— 

0 

055 

0 

021 

40 

0,480' 

0*235 

0.060 

X0« 34 

0 

0901 a 

1 

—- 

0 

081 

0 

.050 

50 

0.735 

0,370 

O.XX0 

X 2,80 


— 

0 

.005 

0 

XXI 

0 

>081 

60 

x,o6o 

0.575 

0 , 2 x 0 

X5*2?Cb 

1 

— 

0 

007 

0 

im 

0 

• 121 

70 

x,350lc)o.88a 

0.320 

%*» 


— 

0 

<0*5 

0 

100 

0 

.2x0 

80 

— 

xa80(d)0.$oo 



— 


—- 

0 

400 le i« 

* 295 

90 

— 

—* 

0.850 

— 


— 


—■ 



0 

.965 

XOO 

— 

«—* 

X -335 

— 


— 


—* 


— 

0 

,690 

no 

— 

— 

1 . <>00 

— 






«*-* 

0 

,980 

X30 

— 

*— 

a. 900 

■— 




— 


— 


— 


— 


3 - 8701 i 

M — 








• 

(a) 

34 a : <bl 

s 8 °; <c> 64-5°; 

id) 78 . 


; iel 

79 . 

5 d ; * 

n 

x|*,6 § . 



Frees ing~poi m data are given by Urbannki and Rabek^Gawronnka, 
for mixtures of Tri methylene Tri aitramae and each of the following 
compounds: Dimethyl diphenyl urea, 1.2.3 Triaitro beuxene, 3,4.6 Tri 
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C 3 H 7 


PROPYL CHLORIDE, Bromide, etc. 

Solubility in Water. 

(Rex, 1906.) 


Propyl Compound. 

Grams P. Compound per 

100 Gms. H2O at: 

r 

o°. 

I 0 C . 

20°. 

-—* 

30 °. 

CHjCHjCHjCI (normal) 

0.376 

0-323 

O.272 

.O.277 

CHsOLCHjBr “ 

0.298 

0.263 

O.245 

0-247 

CH 3 CH 2 CHjI 

0.114 

0.103 

0.107 

0.103 

(CH 3 ) 2 CHC 1 (iso) 

0.440 

0.363 

0-305 

O.304 

(CH 3 ) 2 CHBr “ 

0.418 

o- 3 6 5 

O.318 

O.318 

(CH,)XHI “ 

0.167 

0.143 

0.140 

O.I34 


PROPYL ACETATE, BROMIDE, CHLORIDE, etc. 

Solubility of Each Separately in Water. (Fulmer, 1924.) 

The determinations were made simply by measuring from a buret the quantity 
of each compound just sufficient to saturated a given amount of water- after thorough 
shaking. High accuracy .is not claimed for the results. 

' Compound. Formula. t°. per 1Q0 gms. sat. sol. 


n Propyl Acetate. 

... CH3COO.CH3CH.2CH2 

20 

i-f >9 

Iso » 

» . 

CH 3 COO(CH 3 )2CH 

20 

3 .09 

j> 

Butyrate. 

c 3 h 7 coo.c 3 h. 

17 

0.162 

» 

Benzene..-- 

CH 3 (CH,),.C,H« 

i 5 

0.006 


Bromide. 

CH3CH0CH.Br 

iq .5 

0.226 

Iso » 

» ....... 

(CH 3 ),CHBr 

18. 

0.286 

» 

Chloride... 4 .. 

CH 3 CH 2 CH 2 C 1 

12.5 

0.232 

Iso )) 

» . 

(CH 3 ) 2 CHC 1 

12.5 

0.342 

» 

Iodide. 

ch 3 ch 2 cii 2 i 

20 

0.087 


PROPYL BROMIDE 

100 gms. H 2 0 dissolve 0.231 gms. 2. Propyl Bromide at 30°. 

100 gms. H 2 0 dissolve cCio'4 gm. a Propyl Iodide at 30 ® (Gross and 
Saylor, 1931J 

Freezing-Point data are given for: 

a Propyl Bromide + Ethyl Bromide (Sapgir, 1929.) 

n “ + iso Butyl Bromide (Timmermans, 1934- ) 

PROPYL AMINES 

Freezing-point data for mixtures of propylamine and water, isopropylamine 
and water, and for dipropylamine and water are given by Pickering (1893). 


Distribution of Propylamines between Water and Toluene. 

(Moore and Winmill, 1912-) 



Results at 18 0 . 

Results at 25 0 . 

Results at 32.35*. 

Amine. 

Gm. Equiv. 
Amine per 

Partition 

Gm. Equiv. 
Amine per 

Partition 

Gm. Equiv. 
Amine per 

Partition 

Liter of Aq. 

Coef. 

Liter of Aq. 

Coef. 

Liter of Aq. 

Coef. 

Propylamine 

Layer. 

0.0973 

5-434 

Layer. 

0.03837 

4.470 

Layer. 

0.0602 


u 

O.O928 

5-439 

0.04300 

4.47O 

O.0578 

3 - 3*7 

Dipropylamine 

O.O764 

0.1185 

0.0722 

O.O769 

O.OII68 

0.05802 

u 

O.O794 

0.1188 

0.068l 

O 

b 

•^1 

w 

O.OII99 

0.05795 

Tripropylamine 0.0003 

0.003' 



... 

• • • 
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c 3 h 7 o 

PEOPYLAMims HYDROCHLOBIDB o NH^CjH,).HCl.. 

IOO grns. H2O cfissplve 278.2 grns. NH*(CsH 7 ).HC 1 at 25 ' (Peddle and Turner, 1913.) 

IOO gms. CHCU dissolve 5.26 grns. NKL(CaH 7 ).HCl at 25 0 . (Peddle and Turner, 1913.) 

DiPROPYL AM1KR HYDROCHLORIDE NH(C 3 H 7 ) 2 .HC1. 

IOO gms. H 2 0 dissolve 165.3 gms. NH(CsH 7 )2.HC1 at 25 0 . (Peddle and Turner, 1913.) 
1 00 gms. CHCI 3 dissolve 47.24 gms. NH(CaH 7 ) 2 .HCl at 25 0 . (Peddle andTurnef, 1913.) 


PROPIONAMIDE CH 3 CH 2 C0NH 2 . 


Critical Solution Temperatures of Propionamide and Other Compounds. 


Mixture of Propionamide and: 


Critical solution 

Fonauia Temperature Authority 


p Chloro nitro benzene 

C a H 4 Cl 0 2 N 


66.5 

(Lecat , 

1929. ) 

Methyl benzene 


about 

57 

( " 

1927a) 

p Methyl acetophenone 

CH 0 0 3 


50 (?) 

( " 

" ) 

Benzyl acetate 

c 9 h 1q 5 „ 

about 

50 

( " 

1928.) 

Ethyl benzoate 

c 8 hCooc 2 h 6 

about 

65 

( " 

11 

Geraniol 

c 0 i 18 o 

about 

55 

( » 

1929.) 

i Amyl valerianate 

c l H 0 


70 

( " 

1927a) 

Eugenol methyl ether 

C llHl4 0 

about 

55 

( " 

1928. ) 


ALLiYXAMIKK CR* : CH.CH t ,NH*. 

Distribution between Water and Xylene at 25<\ 
Gm, no oh. Ally l a mine per liter JHL 0 layer..,.. 1 .85 
» » Xylene layer. o.S5 


(Smith, 1921-1922.) 

3 . 3 o 6 . 5 o 

o ,55 i. 3 o 


AliAHIK® id Aminoprdpionic Acid) GH 3 CH(NH a )COOH, 

Solubility of d Alanine and of dl Alanine in Water at Different 

Temperatures. 

(Pellini and Coppola, 1913.) 

Results for: 



d Alanine. 

d — l Alanine. 

Mixtures d + 1 Alanine. 

t°. 

Gms. d Alanine per 

Gms. d — l Alanine per 

Gms. per 100 Gms. HsO. 


100 Gms. HsO. 

100 Gms. HsO. 

d Alanine. 

l Alanine. 

0 

12.99 

12.89 

13-27 

4.01 

17 

IS-I7 

14.95 

145 

4.1 

30 

17-39 

I7.72 

*7 -°S 

499 

45 

20.55 

21.58 


. . . 
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C 3 H 7 O 2 


Solubility op d Alanine and of dl Alanine, Each Separately,in 
Water at Different Temperatures. 

(Dalton and Schmidt, 1933 .) 

The following results were derived from equations based in each case 
upon 18 very careful solubility determinations at 9 different temperatures 
between 0 and 65°. 

Results are also given for the densities at 25 0 of solutions of £ Alanine 
varying from 0.89 to 14.38 percent and for dl Alanine varying from 1.1 to 
15.0 percent. The following results in parentheses are those of Dunn, Ross 
and Read, 1933* 


Qms. per 100 gras. HgO 
r d Alanine dl Alanine 


Gms. per 100 gms. H^O 


0 

12.73 

12.11(12.11) 

40 

19.57 

20.29 

5 

13-43 

12.91 

45 

20.65 

21.64 

10 

14-17 

13.78 

50 

21.79 

23.09(23.48) 

15 

14.96 

14.69 

55 

22.99 

24.63 

20 

15.78 

15.67 

60 

24.26 

26.27 

25 

16.65 

16.72!16.58) 

65 

25.60 

28.02 

30 

17.57 

17.88 

70 

27.02 

29.90 

35 

18.54 

19.02 

75 

28.51 

31.89(32.18) 




100 

37.30 

44.04(43.2) 


ALANINI5 (or Aminopropionic Aqid) CH 3 GH(NH 2 ) GOOH. 

Phenyl ALANINE Phenyl a Aminopropionic Acid) C 6 C s .GH 2 .CH(NP( 2 )GOOH. 

Solubility of d . 1 . Alanine and of d . 1 . Phenylalanine in 
Water and in Aqueous Salt Solutions at 21°. (Pfeiffer ami Angara, 1024.) 

The saturated solutions in water were prepared by continuous agitation at 
constant temperature for 3 days. The filtered solution was analyzed by the 
Sorensen method of titration, in which formaldehyde is added and the resulting 
methylene aminoacid titrated with sodium hydroxide, using phenolphthalein 
as indicator. The solubility in salt solutions was determined by adding the amount 
of salt to 5.0 cc. of the saturated solution in water necessary to yield 0.02 molecular 
concentration^ and continuing the agitation for another 3 days. The resulting 
precipitate of amino acid was filtered, dried at I20-i3o° and its weight (after 
correction for inorganic salts by ashing) subtracted from the aminoacid originally 
present in the wafer. 

Results for Alanine. Results for Phenylalanine 


.Gms. Gms. 

Alanine Phenylalanine 

per 100 cc. per 100 cc. 

Solvent. sat. sol. Solvent sat. sol. 

Water...... 13.87 Water... 1.49 

Aq. 0.0*2 molecular CH3GOOK. 12.12 Aq.0.02 molecular CH 3 COOK. 1.24 

» (NH*) 2 SO*. 11.08 » Nad. r .20 

.» (Nil^SOv. o.5 9 


ALANINE (a Aminopropionic Acid) CH 3 CH(NH 2 )COOH. 


Solubility in Mixtures of Al’cohol and Water at 25 0 , 

(Holleman and Antusch, 1894.) 


Vol.% 

Alcohol. 

Gms. per 
100 Gms. 
Solvent. 

Sp. Gr. of 
Solutions. 

Vol. % 
Alcohol. 

Gms. per 
100 Gms. 
Solvent. 

Sp- Gr. of 
Solutions. 

O 

16.47 

I .042 I 

35 

4.91 

0.9670 

5 

* 4-37 

I- 03 II 

40 

3 89 

o- 9 S 77 

10 

12.43 

I.0280 

5o 

2.38 

Q -9355 

1* 

io -49 

I.OIOI 

60 

1 -57 

0.9102 




c 3 h 7 o 2 
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The following additional results at 25 0 are given by Cohn, McMeekin, 
Edsall and Weare, 1934. 


Wt. Percenc CgH g 0 H 

d. of 

On. Mols. CgHgOgN 

In Aqueous Solvent 

sat. sol. 

per liter 

0.0 

1.0432 

I.660 

5.0 

1.0320 

1.460 

10.0 

1.0211 

1.250 


Solubility op dl Alanihb in Aqueous Solutions op Ethyl 
Alcohol at Several Temperatures. 

(Dunn and Ross. 1936 .) 



Vol. Percent 

d. or 

Gms. C^OgN 


Vol. Percent 

d. or 

(to. 

t° 

CgHgOH lin 

sat. 

per 100 gms. 

t° 

CgHgOH in 

sat. 

per 100 gms. 

• 

Aq. Solvent 

sol. 

Solvent 


Aq. Solvent 

sol. 

Solvent 

0 

24.93 

0.979 

3.84 

45.16 

25.28 

0.989 

10.6 

n 

S0.10 

0.934 

l.l6 

44.96 

50.10 

0.928 

4.25 

n 

74.50 

0.880 

0.305 

44.98 

74.20 

0.856 

0.949 

11 

95.14 

0.817 

0 . 0 l 67 

45.19 

95.14 

0.794 

0.0545 

24.97 

24.93 

O.984 

7.09 

64.96 

24.93 

0.994 

15.9 

11 

50.10 

O.929 

2.52 

it 

50.10 

0.922 

6.68 

m 

74.20 

0.868 

0.573 

11 

74.20 

0.847 

0.847 

25.09 

95.14 

0.807 

0.0329 

64.15 

95.09 

0.780 

0.780 


Distribution of dl-AiiNiNE Between Water and Butyl Alcohol at 25°. 

(England and Cohn, 1936 .) 


Qm. Hols. Cgl^OgN 

per liter 

(Z) 

' h g 0 layer (l) 

alcohol layer (27' 

(1) 

0.174 

0.0041 

0.0237 

0.454 

0.0090 

0.0198 

O.769 

O.O163 

0.0212 

1.316 (sat.) 

0.0198 

0.0150 


100 gms. Pyridine dissolve 0.16 gm. Alanine at 20-25°. (Dehn, 1917.) 


0 ALANINE NHgCHjjCHgCOOH. 

Solubility of 0 Alabin* in Aqokous Solutions of Ethyl Alcohol at 25°. 

(McMeeKln, Cohn and Weare, 1936 .) 


Wt. Percent 

d. or 

On. Mols. 

Wt. Percent 

d. or 

Qm. Mols. 

C^igOH IN Aq. 

sat. 

c sW 

CgHgOH in Aq. 

sat. 

SW 

Solvent 

sol. 

per liter 

Solvent 

sol. 

per liter 

0.0(= fl 2 0) 

1.1581 

6.123 

60.0 

0.9596 

1.687 

5.0 

1.1509 

5.827 

70.0 

0.9086 

O.814 

10.0 

1.1416 

5.620 

80.0 

O.8638 

0.242 

20.0 

1.1361 

5.l8o 

90.0 

0.8271 

O.O382 
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C3H7O2 


r0 Q H 

SARCOSINE (N-Methyl glycine) 


COO 

3 r C.H 2 NH 2 CH a 
100 cc. sat. solution of sarcosine in water contain 42.82 gms. of the compound 


at 20 0 .' 


100 cc. sat. solution of sarcosine in aqueous 0.02 molecular CH 3 CO OK solution 
contain 36.47 gm. of the compound at 20 q . (See Alanine, p. 199 for details as 
to the manner in which the determinations were made.) ( Pfeiffer »nd Angern, 1924 .) 

Freezing-point data for mixtures of sarcosine anhydride and veronal are given 
by Pfeiffer and Angern, 1926. 


Freezing-point data are given for mixtures of Sarcosine Anhydride, 
(CH 3 N CHgCO^O, and each of the following compounds: See also p. 430 


m Amino benzoic acid(3) 

p .. " (1) 

" " " " methyl ester(3) 

6 Amino, 3.4 dimethyl azobenzene(4-) 
Anisic acid(4> 

Anthranilic acid!1)(3) 

Barbital(2) 

Barbituric acid(6) 

Benzoic acid(4)(7) 

Carbazole(3) 

Chloral hydrate!5) 

Cholesterol(5) 

p Dimethyl amino benzoic acid!3) 
g Dimethyl indole!3) 
p Iodo biphenyl(9) 

Di phenyl amine!2)(3) 

Indole!3) 

Mannite(S) 

Menthol!2) 

9 Methoxy benzoic acid!4) 
a Methyl indole!3)! 8 ) 

0 Methyl indole!3) 


Methyl amino benzoic acid!3) 
a Methyl phenyl voluntal(s) 
a Methyl veronal!6) 

2-Napht hylamine!3) 

Oxindole(3) 

Oxybenzoic acid(4) 

Phenobarbital (Luminal)! 6 ) 
a Phenyl urethan( 5 ) 
a Phenyl voluntal( 5 ) 
a Phenyl veronal! 6 ) 
q Phenylene diamine!3) 
a " M (3) 

Skatol!1) 
p Toluyl acid!4) 

2.3.,5 Trimethyl pyurol carbonic 
acid ethyl ester!3) 
p # p;p" Tri nitro tri methyl 
methane(2) 

Tri phenyl methane!2) 

Urethan!5) 

Veronal (c-Dietfiyl barbituric 
acid!2) 


(1) Pfeiffer and Angern, 1925; • (2) Pfeiffer and Angern, 2926; 

(3) Pfeiffer, Angern and Wang, 1927; (4) Pfeiffer, Angern, Wang, Seydel 
and Quehl, 1930; (5) Pfeiffer and Seidel, 1928; !6) Pfeiffer and Seydel 
1928a; (7) flammick and Howard, 1932; (8) Miers and Isaac, 1930; (9> 
Pfeiffer, Schmitz and Inoue, 1929- 


LACTAMIDE !d) and ( 1 ) CHgCHOHCONHg. 

Freezing-point data are given by Timmermans, van Lancker and Jaffe, 
1939, for the following mixtures: 

(d) lactamide + (1) lactamide; (d) lactamide + dichloro succinic acid; 
(d) lactamide +(£)dichloro succinic acid; !d) lactamide + d phenyl 
glycolic acid; (1) lactamide + d phenyl glycolic acid 
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URETHAN (Ethyl Carbamate) NH*.CO a .C 2 H S . 

Solubility of Uretjsan in Several SoivjsNTs. 

(Spefyers, 1902) 

Splubility in Water. Solubility in Methyl Alcohol. 




Mols. 

Gras. 


.Mols. 

Gras. 


Wt. of 

NHj.CO.CjIf, hn s .CO.C a H 5 

Wt. of 

NHj.<X).C s H s 

NHj.CO.C 4 IT s 


1 cc. 

per 100 mols. per 100 gms. 

1 cc. 

per 100 muls. 

per 100 gms. 


sat. sol. 

sat. sol. 

n 9 o. 

sat. sol. 

sat. sol. 

CILOH. 

0. . . 

. . 1.023 

3 . 6 l 

18.5 

0,956 

3 i. 18 

126 

10. . . 

.. i.o 33 

6.00 

3 1.0 

0-977 

41.0 

I90 

i 5 ... 

.. 1.o 43 

i 5 .oo 

IOO 

<>•989 

47-5 

240 

20.... 

.. 1.060 

3 i.o 

240 

1.000 

54.5 

33 o 

25 ... 

.. 1.073 

5 o.o 

486 

1 .oi 3 

62,5 

5 oo 

3 o_ 

.. 1.Q78 

65 .o 

U70 

1.024 

72.0 

85 o 

4 o... 

1. o 65 

77.0 Ca., 

2200 

1 .o 45 

89.0 

,2260 


Solubility in 

Ethyl Alcohol 

. 

Solubility in 

Propyl Alcohol. 



Mols. 

Gms. 


Mols. 

Gms. 


Wt. of 

NlIj.CQ.e.Ug NH s .CO.C 9 H 3 

Wt. of- 

Nif s .co.c,n s 

NII s .CO.C s H s 


t CO. 

per ioo mols. per 100 gms. 

t cc. 

per IOO mols. 

per 100 gms. 

t. . 

sat. sol. 

sat. sol. 

C s H s OH. 

sat. sol. 

sat. sol. 

C,H,OH. 

0... 

. 0.891 

23 . 9 X 

76 

0.880 

19.48 

35 

tfo.. . 

. 0.930 

36.0 

120 

0.906 

3 i .0 

66 

i 5 ... 

. 0.950 

43.0 

i 5 o 

0.923 

4o,o 

io 5 

20... 

. O.968 

5 o 0 

200 

O.942 

5 i .0 

i 5 o 

25 ... 

. 0.985 

59.0 

280 

0^63 

60,0 

220 

3 o... 

. I.OOI 

70.0 

43 o 

0.983 

68.0 

3 i? 

4 o... 

. i.o 35 

88.0 

i 3 oo 

1 .025 

85 .o 

820 

Solubility ill Chloroform 

Gms. 

Solubility in Toluene 

Gms. 



Mol*.NH v COC s H s 

MljCO CJI 5 

Mol^ 

.NTL.CO.CJL 

NHj.CO.CJL 


Wt. of 1 co. 

per 100 mols. 

per 100 gms. 

Wt. of 1 cc. pec 100 mols. 

per 100 gms. 

t° 

sat. sol. 

sat. sol. 

cnci a . 

sal. sol. 

sat. soL 

o 6 h 5 ch b . 

0. 

.... 1.404 

27.56 

28,4 

O.887 

I.77 

1.7 

10. 

. .. 1.340 

4 i 

53 

0.874 

5.0 

6 

i 5 . 

- i. 3 io 

46 

65 

0.876 

10. a 

10 

20. 

- 1.280 

53 

85 

0.883 

16.0 

18 

a 5 . 

.. *. 1.240 

60 

117 

0.902 

25.0 

45 

3 o. 

.... I .203 

67 

162 

0.927 

44-0 

95 

4 o. 

. ... 1.125 

80 

282 

0-995 

85 -Jo 

620 

100 gms, quinoline 

dissolve 9.72-|-gms. Urethan at 20-26°. 

(Pucher and Dehn, 1921 .) 


ioo grps. sat. solution of Methyl Urethan in Water contain about 
69.0 gms. NHj.CO.CH3 at 1 5 °. 5 . 

100 gms. sat. solution of Propyl Urethan in Water contain about 
7<7 gnas* NHj.GO.C3H7 at i5°.5. (Foimjet*, 1924 .) 


100 gms. sat. solution of Elhsl Urethan in Water contain 4 8 gms. 
NHgCOOC 2 H 5 at 15.5 0 . (Fulmer, 1924. ) 

Fbbbzing-points of Mixtures of Urethan and Watbr. 

(Chadwell and Polltl, 1938.) 


t° of 

Om. Mols. NRgCQOCgHg 

Solid 

t° of Om. Mols. NHgCOOCgHg 

Solid 

freezing 

per 1000 gms. H^O 

Phase 

freezing per 

1000 gms. HgO 

Phase 

-0.4642 

O.2568 

Ice 

-1.7176 

1.0377 

Ice 

-O.6863 

0.3840 

n 

-1.8l22 

1.1320 

n 

-0.8426 

O.4766 

u 

- 1.9444 

1.193s 

ti 

-1.1885 

O.6895 

11 

-2.6887(Eutec.] 

11.7609 

" +NH 2 COOC 2 H g 




















Solubility of Ubbthan in Aqubous Salt Solutions at 25 0 . 

(Palltzsch, 1929 .) 


In aqueous solutions of: 

Sodium Chloride 


Qm. Hols. NaCl per 
liter aq. solvent 

0.0 (= H g 0 ) 
2.20 
3.21 


Gms. NHgCOOCgHg per 
liter sat. sol. 

875 . 

217.8 

51-9 


Potassium Chloride 


Gm. Hols. KC 1 per 
liter aq. solvent 

0.0 ( = HJ 3 ) 
2.20 
3.84 


Oms. NHgCOOCgHg per 
liter sat. sol. 

875*0 

275.6 

39.7 


100 gms. sat. solution in liquid CO2 contain 4 gms. urethan at the critical tem¬ 
perature, 23.5 0 ; at 30.5 0 the mixture separates with two layers. (Buchner, 1905-06.) 

100 gms. pyridine dissolve 21.32 gms. urethan at 20-25°. (Dehn, 1917-) 

100 gms. aq. 50% pyridine dissolve 101.1 gms. urethan at 20-25°. “ 


Solubility of Urethan Derivatives in Water. 
(Odaira, 1915.) 


Name. 

Formula. 

t°. 

Gms. Cmpd. 
per 100 Gms. 
HA 

Detonal (Diethyl Aceturethan) 

(C 2 H 5 ) a CH.CO.NH.CO.OC 2 H 6 

cold 

0.526 

Epronal (Ethylpropyl Aceturethan) 

(QH*) (C 8 H 7 ) CH.C0Jm.C0.0CjH, 

0.143 

Dipronal (Dipropyl Aceturethan) 

(C,H 7 ) ch.co.nh.co.oqh, 

20 

0.040 

Probnal (Propylbutyl Aceturethan) 

(QH t ) (C 4 H 9 )CH.C 0 .NH.C 0 . 0 C 2 H 5 

20 

O.032 

Dibnal (Dibutyl Aceturethan) 

(QH 9 ) 2 CH.CO.NH.CO.OQH, 

... 

0.008 

Oenanthyl Urethan 

CHaCCH^sCO.NH.CO.OQH, 


0.021 

n Isoamyl Urethan 

(QH^CH.NH.CO.OQH, 

20 

O.4IO 

a Bromethyl Propyl Aceturea 

(QH,) (C,H 7 ) CBr.CO.NH.CO.NH t 

20 

0.041 


Distribution of Urethan Derivatives between Water and Olive Oil. 


Name. 


Formula. 


Ethyl Urethan 
Methyl Urethan 
Aceturethan 
Epronal 


NH 2 COOC 2 H, 

nh 2 cooch 3 

CH3CONH. COOQH, 

(C 2 H 8 ) (C3H7) CH.CO.NH.CO.OQH* 


Detonal 


(C 2 H s ) 2 CH.CO.NH.CO.OCjHs 


Veronal (diethylbar- 
bituric acid) 


CO(NHCO) 2 C.(C 2 H,) 2 


Gms. Cmpd. per Dist. Ratio 


t°. 

100 cc. 

Conc-oj! 


H ,0 

Olive Oil 



Layer. 

Layer. 

conc.g^Q 

ord. 

4.52 

0.615 

0.136(1) 

ord. 

7*50 

0.275 

0.037(1) 

0 

« 

1 

r~- 

H 

2.94 

0.389 

0.132 (2) 

U 

0.076 

0.257 

3-3(2) 

« \ 

[ 0.122 

0.213 

1.8(2) 

1 

1 0.326 

0.549 

1.7(2) 

« \ 

[ 0 . .180 

0.020 

0. II(2) 

1 

[0.268 

O.O32 

O. 12 (2) 


(1) Baum, 1899; H. von Meyer, 1909. 


(2) Odaira, 1915. 
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Freezing-point data are given for Urethan + 


Acetic Acid(21) 

Mono chloro acetic acid(2i) 

Di " " " l21) 

Tri " " " (11)(21) 

Acetanilide(4) 

Antipyrine!1)(2)(3) 

4-di methyl amino antipyrine!i) 
Antipyrine + Phenacetine!s) 

" + Urea!5) (7) 

" + Menthol! 5) 

Benzene! 13) (14) (15) '(19) (ao) 
Benzoic acid!17) 

Camphor(.9) 

Di phenyl amine!10)(14)!15) 

Di nitro benzene(18) 

p Nitroso toluene(8) 


Erythritol(22) 

Guiacol(i6) 

Menthol!2) (3) 
Naphthalene! 12) 
a Nitro naphthalene!8) 
p Nitro anisole(is) 
Phenacetine! 3H11 j 
" +Urea!5) 

Phenol!23) 

Phenol + Urea!6) 

Pyramid on! 1) 

Resorcinol! 3) 

Salicylic acid + Urea!6) 
Salol(3) 

Sarcosine anhydride!1) 
Urea(2)(3) 


p nitro toluene (8) 

(1) Pfeiffer and Seydel, 1928; (2) Adamanis, 1933; (3) Hrynokowski and 
Adamanis, 1933; <4) Hrynakowski and Adamanis, 1933a; (5) Hrynakowski, 1934; 
(6) Hrynakowski and Szmyt, 1935a; (7) Hrynakowski and Adamanis, 1935; 

(8) Mascarelli, 1908; (9) Migliacci and Calo, 1927; !10) Angelletti, 1928; 
(11) Kitran, 1924; <12) Vasilev, 1917; (13) Puschin, 1925; <14) Puschin, 
1929; <15) Puschin and Grebenschikov, 1913; (16) Puschin and Vaic, 1926; 

!17> Puschin and Wilowitsch, 1925; (18) Puschin and Fioletova, 1922; 

(19) Puschin and Glagoleva, 1914; (20) Puschin and Mazarovich, 1914; 

(21) Puschin and Rikovsky, 1932; (22) Puschin and Dezelic, 1932; 

(23) Mascarelli and Pestaklozza, 1908, 1909- 

p PhosphondPROPIONIC ACID IlCOO C 2 H*.P 0 (OH) 2 (m. pt. = 1780). 

100 gms. sat. 60I. in water contain 39.7 gms. of the compd. at o° and48.8 gms.at 20°. 

(Nylen, 1J26.) 

dl SERINE CH 2 0 HCH(NH 2 )C 00 H. 

Solubility of Sbrinb in Watbb. 

(Dalton and Schmidt, 1935 .) 


The results of 32 determinations at temperatures between 0-62° were 
used for calculating the solubility equation and from this the following 
values for 5° Intervals were obtained. The values above 70 0 are not 
considered as accurate as those for the lower temperatures. Density 
determinations of several dilute aqueous solutions at 25° are also given. 


c 0 

Gms. CgU^OgN 

t° 

OmS. Cg^OgN 


Gms. CglijOgN 


per 100 gms. H g 0 


per 100 gms. H g 0 


per 100 gms. H g 0 

0 

2 .204 

30 

5.852 

60 

13.41 

5 

2.620 

35 

6.787 

65 

15.18 

10 

3.103 

40 

7.842 

70 

17.11 

15 

3.658 

45 

9.024 

75 

19.21 

20 

4.295 

50 

IO.34 

100 

32.24 

25 

5.023 

55 

II.80 



100 

cc of Acetic acid 

dissolve 

0.088 gm. dl 

Serine at 

18 0 . 


(v. Przyiecki and Kasprzyk-Czarykowska, 1938.) 
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SERINE CH 2 OHCH(NH 2 )COOH. 

SOXUBIXITY OF dl SlBIHI IN AqUIOUS SOLUTIONS OF ETHYL AlCOHOI. 
(Dunn and Ross, 1938 .) 


t° 

Wt. % CgHgOH 

d. of 

Oms. CgH^OgN per 

t o 

Wt. % CgHgOH 

d. of 

Oms. CgH^OgN per 


In aq. solvent 

sat. sol. 

100 gms. solvent 

t 

in aq. solvent 

sat. sol. 

100 gms. solvent 

0 

20.32 

0 . 97 S 

0.530 

45 

20.32 

0.968 

3*14 

11 

42.52 

0.938 

0.146 

11 

42.52 

0.912 

O.985 

11 

67.27 

0.882 

O.03O4 

11 

66.94 

0.857 

0.185 

11 

92.61 

O.818 

0.0008 

11 

92.61 

0.793 

0.0058 

25 

20.32 

0.970 

1.54 


20.32 

0.974 

5.99 

11 

42.52 

O.923 

O.461 

it 

42.52 

0.909 

1.88 

II 

67.27 

O.869 

0.0840 

it 

67.27 

0.844 

0.318 

II 

92.61 

O.806 

0.0028 

n 

92.61 

O.783 

0.0152 


PROPYL ALCOHOL C 3 H 7 OH. 

Freezing-Doint data for mixtures of propyl alcohol and water are given by 
Pickering (1893;. 

Results for mixtures of isopropyl alcohol and water are given by Dreyer (1913) 
100 gms. sat. solution of propyl alcohol in liquid carbon dioxide contain 36.5 
gms. C3H7OH at —24 0 and 57.5 gms. at — 30°. (Buchner, 1905-^6.) 


Miscibility of Propyl Alcohol with Mixtures of Chloroform and 

Water at o°. 

(Bonner, 1910.) 

Se£ Notes, pp. 45 and 176 


Composition of Homogeneous Mixtures. Composition of Homogeneous Mixtures. 


r~ 

Gms. CHCI3. 

_A._ 

Gms. H 2 0 . 

Gms. 

C 3 H 7 OH. 

Sp. Gr. of 
Mixture. 

r 

Gms. CHCI3. 

* 

Gms. HoO. 

Gms. 

C 3 H 7 OH. 

Sp. Gr. of 
Mixture. 

O.977 

O.023 

0.304 

1.28 

O.5OO 

O.50 

i -34 

0.97 

O.926 

O.074 

0.631 


°-394 

O.606 

1.32 

0.98 

O.9O 

O.IO 

O.76 

I .11 

0.293 

O.707 

1-235 

0.96 

0.80 

0.20 

1.06 

I.04 

0.194 

O.806 

0.996 

o -95 

O.7O 

0.3° 

1.20 

I .OI 

0.097 

0.903 

0.672 

0.97 

0.60 

O.4O 

1.30 

O.98 

0.030 

O.97 

o -39 

0.97 


Miscibility of Propyl Alcohol 

Carbon Tetrachloride and Water. 

(Bonner, 1910.) 

Composition of Homogeneous Mixtures. 


Gms. CCU. 

Gms. H 2 0 . 

Gms. 

C 3 H 7 OH. 

Sp. Gr. of 
Mixture. 

o '-975 

O.025 

O.317 

I.31 

0.931 

0.069 

0.536 

1.17 

0.90 

O 

O 

O.65 

1.14 

0.80 

0. 20 

O.949 

I.07 

0.70 

O.30 

I. 12 

1.02 

0.60 

O.4O 

1.20 

O.99 

0.499 

O.50I 

1.234 

O.98 

0.40 

0.60 

1.195 

O.97 

0.30 

O.70 

1.13 

O.96 

*0.25 

o -75 

1.06 


0.194 

0.806 

0.912 

O.96 

0.100 

0.90 

0.68 

O.96 

0.013 

0.987 

0-354 

O.96 


at o° with Mixtures of: 

Ethyl Bromide and Water. 
(Bonner, 1910.) 

Composition of Homogeneous Mixtures. 

--Awl_ 


Gms. 

Q>H fi Br. 

Gms. H 2 0 . 

Gms. 

C 3 H 7 OH. 

Sp. Gr. of 
Mixture. 

O.941 

O.O39 

0.367 

I. 21 

O.912 

O.088 

0.615 

I. II 

O.90 

O.IO 

0. 64 

I. IO 

O.80 

O. 20 

O.85 

105 

O.70 

O.30 

I 

1.02 

O.60 

O.40 

I.09 

I 

O.491 

O.509 

I. 124 

O.98 

O.40 

O.60 

I. IO 

O.97 

O.30 

O.70 

O.90 

O.96 

0.20 

0.80 

0.8l 

O.96 

0.14 

0.86 

0.671 

O.96 

0.10 

0.90 

0.56 

O.97 

*0.023 

0.977 

0. 227 

O.99 
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Miscibility of Prolyl Alcohol at o° with Mixtures of: 


Bromobenzene and Water. (Bonner, 1910.) 
Composition of Homogeneous Mixtures. 


Gms. C 8 H 8 Br. 

Gms. H 2 0 . 

Gms. 

C 3 H 7 OH. 

Sp. Gr. of 
Mixture. 

0.983 

O.OI7 

O. 186 

I.29 

O.909 

O.O91 

0.56 

I. II 

O.90 

O. IO 

0.58 

I. II 

O.80 

O. 20 

O.87 

1.05 

O. 70 

O.30 

1*05 

1.02 

O.60 

O.40 

1*15 

I 

O.50 

O.50 

1.19 

0.97 

O.40 

O.60 

I.19 

O.97 

O.30 

O. 70 

I.09 

o -95 

O. 20 

O.80 

0-93 

o- 9 S 

O. IO 

o.yo 

0.71 

0.96 

0.021 

O.979 

°-457 

0.98 


See Notes, pp. 4 5 and 176 


Bromotoluene and Water. (Bonner, 1910) 
Composition of Homogeneous Mixtures. 


JL 






Gms. 

C«H 4 CH 3 Br. 

Gms. H 2 0 . 

Gms. 

C3H7OH. 

Sp. Gr. of 
Mixture. 

O.968 

O.O32 

O.252 

1.23 

O.90 

O. IO 

O.52 

I. II 

O.80 

0.20 

O. 78 

I.03 

O. 70 

O.3O 

O.96 

I. OI 

O.60 

O.4O 

I.07 

O.99 

O. 50 

0.50 

1.13 

o -97 

O.40 

0.60 

113 

0.96 

O.30 

0.70 

I.03 

o -95 

*0.25 

0.75 

O.97 

* * • • ’ 

O. 20 

0.80 

O.90 

0.94 

0. IO 

0.90 

O.72 

0.95 

O.OI3 

O.987 

O.424 

0.96 


Distribution of Propyl Alcohol between Water and Cotton-seed 

Oil at 25 0 . 

(Wroth and Reid. 19x6.) 


Gms. C 3 H 7 OH per 100 cc. 

Ratio. 

Gms. CsHtOH per too cc.: 

Ratio. 

Oil Layer. 

H*Q Layer; 

Oil Layer. 

H 2 0 Layer. 

I.447 

8.112 

5.60 

1.516 

IO.07 

6.64 

* -475 

8.897 

6.10 

1-576 

IO.49 

6.65 

1-503 

9.809 

6.53 

1-694 

IO.4I 

6.14 

Data for systems composed of normal propyl alcohol, 

water and 

various in* 


organic salts are given by Timmermans, 1907. 


Equilibrium im the System Iso Propyl Alcohol, Benzene and Water at 19 0 . 

(PerraJtls, 1985 .) 

The amount of water required to produce clouding in various mixtures of 
iso propyl alcohol and benzene was determined. 


0ms. Cgl^OH per 
100 geos. CgHyQH + 
CgHg Mixture 

13.22 

19.46 

24.60 

28.20 

30.96 

32,31 


Gm8. HgO to cause 
clouding in 
100 gms. of Mixture 

0.8897 

1.6493 

2.3165 

2.9408 

3.5283 

4-1593 


Gms. cy^OR per 
100 gms. C 3 H ? 0 H + 
C 6 H 6 Mixture 

33-53 

34.84 

36.IO 

37.43 

43 . 6 l 


Gms. HgO to cause 
clouding In 
100 gms. of Mixture 

4.7646 

5.3381 

5.8770 

6.4164 

9.2394 
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Equilibrium xh the System Normal Propyl Alcohol, 

Iso Amyl Alcohol and Water at 25°. * 

{Coall and Hop® e 1936.J 

The binodal curve was determined by titrating 300 cc mixtures of normal 
propyl and iso amyl alcohol with water to first appearance of turbidity. 


Vol. percent composition of 
the homogeneous mixtures 


/ Iso Amyl 
Alcohol 

A 

n Propyl 

Alcohol 

. 

Water 

93.32 

0.0 

6.68 

89.9*) 

2.30 

9.22 

86.83 

4.57 

8.60 

81.37 

9.04 

9.59 

71.10 

17.78 

11.12 

60.84 

26.08 

13.08 

50.63 

33.76 

15.61 

45-47 

37.21 

17.32 

40-40 

40.40 

19.20 

35-02 

42.81 

22.17 

30.17 

45.26 

24.57 


Vol. percent composition of 
the homogeneous mixtures 


iso Amyl 

Alcohol 

n Propyl 
Alcohol 

Water 

25.10 

46.59 

28.31 

19.80 

46.21 

33.99 

13*77 

41.32 

44.91 

8.60 

34.40 

57.00 

4.08 

23.98 

71.99 

2.53 

19.49 

77.98 

2.25 

14.66 

83.09 

2.29 

9.77 

87.94 

2.44 

4-88 

92.68 

3.10 

0.0 

96.90 


The authors also determined the densities and refractive indices of 
various mixtures of the three liquids. From the latter values a dia¬ 
gram was constructed showing the location of the tie lines connecting 
the compositions of layers in contact with each other. 


Equilibrium in the System Iso Propyl Alcohol, Benzene and Water at 25°. 

(Olsen and Washburn, 1936 .) 

The binodal curve was determined by the titration method. Results are 
also given for the refractive indices, relative viscosities and densities 
of the homogeneous mixtures. 


Gins, per 100 

gms. homogeneous mixture 

d. of 

Gas. per 100 

gms. homogeneous mixture 

d. of 

' 

1 Propyl ale. 

V ' 

mixture 

' WT~ 

1 Propyl ale. 

h 2 o a 

mixture 

99-93 

0.0 

0.07 

0.8733 

27.17 

51.36 

21.47 

0.8543 

87.74 

13.20 

0.06 

0.8594 

23.63 

50.42 

25.95 

O.8619 

83.06 

17.22 

0.72 

— 

17.59 

48.16 

34.25 

0.8771 

68.63 

28.54 

2.83 

O.8467 

8.71 

41.79 

49.50 

O.9084 

57 .81 

37-95 

4.24 

O.8392 

6.25 

39.11 

54.64 

O.9165 

44 -SS 

46.OO 

9.46 

0.3405 

2.21 

32.51 

65.28 

0.9386 

35.30 

50.28 

14.42 

O.8442 

0.80 

25.16 

74.04 

0.9571 

29.40 

51.00 

19.59 

O.8516 

0.15 

0.0 

99.85 

0.9974 


In order to locate the tie lines mixtures were prepared which separated 
into two layers and the alcohol in each of these determined by the refracto- 
meter. These results permitted drawing a diagram showing distribution of 
the alcohol between water and benzene, the composition of the layers in 
contact with each other. 



Reciprocal Solubility of Propyl Alcohol and Benzene. 

(Wleth, 1929 .) 


t° 

Wt. * C a H e 


In sac. sol 

“9 

33« 7 

-4.4 

45.1 

-3.6 

48.1 

-2.3 

53.6 


Wt. % c 6 h 6 

L in sat. sol. 

-1.2 59-4 

- 0.3 64.7 

+0.8 71-8 


Freezing-point data for mixtures of Propyl Alcohol and Acetic Acid are 
given by Pickering, 1893* 


MFTHYLAL HGH(O CH 3 ) ? . 

Rnci^nodAL Solubility of Methylal and Water. {Bourgom, 1024.) 


The methylal was purified by distilling: over sodium. It had a b. pt. of i 42°.3 
at 760 mm. 

The determinations were made by the freezingrpomt method and by the synthetic 
method. 

t* Gms. HCII(O CH*)s t° Gms. H Ctt ( 0 CH 3 ) s t n of Gras. H CH (0 CH 8 ) 4 

oftpt, per 100 gras, s*t. jsoL oXf.pt.. pe# 100 g*ns. sat. sol homogeneity; per 100 gms. sat. sol. 


— 1 . 35 .... 

. 5.26 

—2.77... 

10. n 

— 3 . 3 i... 

. u.79 

— 3 . 54 ... 

12.66 

— 4 .^ 4 ... 

. 15.73 

—4.9^ 

. 17.44 

—5.79... 

. 19.15 

— 6 . 38 ... 

20.60 

— 7 . 54 ».. 

. 23.12 

—8.10... 

. 25.20 

-*-8.60... 

25,52 

—9.80, .. 

• 29-98 


The two liquid layers in 


— IO..78- 

33.60 

148.9,.. 

. 3y. 23 

— 11.0 (tr. pl.) 

34.4 

i54-b... 

. 4oa6 

— 11.0 .... . 

36.23 

159.8... 

. 5o,46 

» . 

42.98 

159.9... 

. 5o.64 

» ..... 

54.17 

160.2... 

. 55.84 

» . 

68.12 

160.3_ 

. 57.34 

» .. . . . . 

85.58 

160.2... 

. 58.o4 

» ..... 

95.72 

159.5... 

. 65.39 

— T I (U\ pi,). . 

97-5 

157.5... 

. 72.45 

— 12.8. 

97.53 

104.5... 

. 86.90 

— 15.5. 

97-9 

55.o.... 

. 91.08 

—104- 8(m. pt).) 

100.00 




contact at 16° were found to have respectively : 


Lower layer (aqueous), d lls =o.984^7 and contains 3 a .3 gms. HGH(OGH 3 ) 3 ) pep roo.gms. 
Upper layer (methylal)> < 2 I6 = 0.87636 » q5.7 \ sat. sob 


Freezing-point data are given for mixtures of: 

Methylal + Carbon Disulfide (Sapgir, 1929.) 

+ Ethylal " " 

+ Ethyl Ether (Timmermans, 1934.) 

PROPYLAMINE CH*.CH 2 .CH 2 .NH 2 . 

The solubility of propylamine in water at 6o°, determined by an aspiration 
method using an indifferent gas, is 191 when, expressed in terms of the Bunsen 
absorption coefficient # (see p. 37 ) and h 0 = 233 when expressed in terms of the 
Ostwald solubility expression. (Doyer, 1890.) 


DIMETHYL UREA s, and as C 3 H 8 N 2 0 . 

Freezing-point data for mixtures of dimethyl urea and phenol are given 
by Kremann, 1910. 
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ETHYL UREA NH 2 C 0 NHC 2 H g . 

100 gms. abs. Ethyl Alcohol dissolve 79.95 gms. C 3 H 8 N 2 0 at 20-25°. 

" " Quinoline " 1.13 " " ' " " 

M " + Alcohol " 5.51 " 

(Pucher and Dehn, 1921.) 

3 METHOXY ETHANOL (Methyl Cellosolve) CH 3 0 CH 2 CH 2 0 H. 

The critical solution temperature of mixtures of jS Methoxy Ethanol 
and^n Heptane is 47.5° (Cornish, Archibald, Murphy and Evans, 1934.) 

These authors also give similar results for mixtures of J 3 Methoxy 
Ethanol and i Octane. 

GLYCEROL, CH, OH. CH OH.. CHyOE. 

Reciprocal Solubility of Glycerol and Water,. Determined by the 
Freezing-Point Method. (Lane, 1925.) 


t° Of f. pi. 

Gms. C3II-, lOIIr, 
per 100 gms. sat. sol. 

t n of r. pi. 

Gms. C 3 II5 (OIII3 
per 100 gms. sat. sol. 

t°of r.pt: 

Gms. G s H s ( 0 H)» 
per 100 gms. sat. sol. 

— 0.6.. 

.... 5.0 

1 

b 

.... 5 o.o 

—45.5. 

. 67.I 

— 1.6.. 

... 10.0 

—28.2.. 

.... 55.0 

-44.5. 


— 3 .1.. 

.... i 5 .o 

- 31 .;.. 

.... 60.O 

— 38 . 9 . 

. 7O.O 

1 

00 

£v 

0 

0 

— 41 . 5 .. 

.... 64.0 

—•29.8. 

. 75.0 

— 7.0.. 

_ 25.0 

- 42 . 5 .. 

.... 64-7 

—20 .3. 


— 9.5.. 

.... 3 o.o 

—43.0.. 

.,.. 65 .o 

—10.9. 

. 85 .o 

— 12.2.. 

.... 35 .o 

- 44 . 5 .. 

.... 65.6 

— 1.6. 

. 9 °*° 

— 15 . 4 . - 

.... 40.0 

—44.7•• 

.*. . 66.0 

-f- 7.7. 


—18.8.. 

.... 45 .o 

-^ 46 .. 5 (Euler.). 66.7 

17.0. 

. 100.0 


The temperatures given as the freezing-points were those at which crystals 
appeared and continued to grow. On account of the tendency of glycerol to 
supercool, seeding was required to obtain true freezing-points of all the more concen¬ 
trated solutions, beginning at the eutectic point. 

Data for this system are also given by Pushin and Glagoleva, 1922, but their 
results agree with those of Lane only in the region of the higher concentrations 
of glycerol. They report the eutectic at — 3 i° and 20 mol. per cent ( = 57.62 wt. 
per cent) glycerol, and their other points are evidently incorrect. 

Reciprocal Solubility of Glycerol and Pyrocatechol. 

.(Parvatiker and Me Ewen, 1924 .) 

Of miscibility... 183°. 192°. 192.8”. 192.9. 191 ° 172.5°. 

Wt. Q/o - pyrocatechol... . 79-37 63.71 48.68 44 - 4 ^ 35.3 2 ,o.o 5 


Reciprocal Solubility of Glycerol and Guakacol. (Me Ewen, 1923 .) 
This system gives a solubility curve which is a complete circle. 


t° of solution Gms. Gualcol t° of solution Gms. Gualcol 

No separation between: per 100 gms. mixture. No separation between: per 100 gms. mixture. 

35 ° and 8o° 28.57 83 . 0 * and 39.9. 61 .35 

73.5 » 46.6. 3 i .88 83 .o* » 39,9. 61.93 

80. i » 42.2. 38.82 79.5 » 42.0. 68.02 

80.4 » 41.8. 39.04 72.9 » 4 ?-°. 73.o3 

82.6 » 40.7*. 46.18 67.0 » 5 1 .5 . 74 . 7 ® 

83 . 4 * » 39.8*. 54.56 66.0 » 52.5 . 70.22 

83 . 5 * » 39.5....... 59.87 35 .o » 90.0.. 77*4o 
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Reciprocal Solubility qf Glycerol and Salicylaldehyde. (Me Ewen, 19*34 


t® of solution. 

Gms. Salicylaldehyde 
per 100 gms mixture. 

t,” of solution. 

Gms. salicylaldehyde 
per *100 gms. mixture. 

91 . 5 .. . ... 

....... 5.36 

178.6. 

. 52.22 

148.5. 

. 18 .3g 

176.5. 

. 58.67 

i 65 ,< 5 .. 

___ 26.54 

170.5..... 

. nn .0'> 

1 < 7 . 5 . 5 . 


1 43 

. 91.38 

176.5. 

....... 48.32 

106.5 -- 

. 9 ><- 6 ° 


Reciprocal Solubility of Glycerol and : {Parvatikerand Me Eweh. 10244 

0 Toluidine. m Toluidine. 


t® of 

Gms. 0 C <5 « l Cir a .NIl. i 

t® of 

Gms. m C f .U,GH 3 .NH s 

t® of 

Gms. m C 6 II 4 CK 3 .NfiL 

miscibility. 

per 100 gms. mixture. 

miscibility. 

per 100 gms. mixture. 

miscibility 

per 100 gms. mixture. 

IOO. ». . 

... 92.2 

89... 


33 . 4 - 

.... 83.62 

i 3 o.... 

... 86.14 

102... 

. 79-23 

7.8. 

.... 66.04 

i 5 o.... 

... 73.4a 

ii 3 . 5 . 

. 71 ..58 

7 . 0 . 

.... 62.86 

i 54 .•*. 

... 63.28 

119.4. 

. 64. 3 o 

6.7. 

.... 46.80 

154.4.. 

... 52.53 

120.5. 

. 58.68 

8.2. 

- 40.99 

i 54 -... 

... 46.59 

120.2. 


9 . 2 . 

_ 3 1. 4 o 

i 53 .... 

40.97 

II9.5. 

. 45.68 

14.2. 

_ 21.68 

i 5 o.... 

... 32 .04 

117. 5 . 

. 36.87 

l6.8. 

_ 18.72 

137.... 

... 20.96 

88 . 5 . 

. 18.71 

23 . 0 . 

.... 1 3 .99 

99 »-- 

12.42 

upper 

half of circle 

lower 

half of circle 




Critical Solution Temperatures 

of Mixtures 

OF 



Glycerol and Other Solvents: 




(Lecat, 1930.) 





System 

Crltlcal 

Wt. Percent 



Solution Temp. 

Glycerol In mixture 

Glycerol 

+ 

Ethyl phenyl acetate 

8l 

7.0 

11 

+ 

Ethyl salicylate 

> 226 

10.0 

it 

+ 

Bornyl acetate 

200 

9-0 

it 

* 

i Butyl benzoate 

230 

14.0 

n 

+ 

a " " 

242 

17.0 

11 

+ 

Eugenol 

166 

14*0 

n 

4> 

Methyl Salicylate 

170 

7-5 

ii 

4* 

q Nitro toluene 

193 

8.0 

n 

4- 

P " " 

220 

17.0 


100 gms. liquid Carbon Dioxide dissolve less than 0.05 gm. glycerol, 
Quinn, 1928. 

Freezing-point data are given by Puschin and Dezelic, 1932, for 
mixtures of Glycerol and Oleic, Palmitic and Stearic Acids. 

TRI METHYL AMINE (CH 3 ) 3 N. 

Freezing-point data for mixtures of tri methyl amine and water are 
given by Pickering, 1893- 





































Solubility of Trimethyl Amine in Va$jous Solvents at 25®. 

(v. Halban, 1913.) 


The measurements were made according to the dynamic method in the form 
developed by R. Abegg and his collaborators (Gaus, 1900; Abegg and Riesenfeld, 
1902). The calculations of the partial pressures of the trimetthiamine were made 
according to the Abegg and Riesenfeld method. 


E = calc, partial pressure of (CH 3 ) 3 N above a 1 normal solution, based on 
Henry's Law. 


X = solubility, i.e.. the quotient of the concentration in the solution and in the 
, x mots. (CH 3 ) 3 N per liter X RT X 760 _ 

gas phase: X =- r— --- V /ru t - - ~Tr > RT x 760 = 18,590. 

® p partial pressure of (CHs)sN in mm. Hg * 


Solvent. 

£. 

X. 

Solvent. E. 

X. 

Solvent. 

E . 

X. 

Methyl Ale. 26.1 

711 

Acetophenone 321 

57*9 

Ethyl Acetate 

220 

84.5 

Ethyl “ 

39*5 

471 

Ether 349 

53*3 

Ethyl Benzoate 

244 

76.2 

Propyl “ 

39*4 

472 

Acetonitrile 292 

63*7 

Chloroform 

31*1 

598 

Amyl “ 

48.3 

385 

Nitromethane 329 

56*5 

a Bromnaphthaiene 409 

47 

Benzyl “ 

14.2 1308 

0 Nitrotoluene 340 

54*7 

Hexane 

248 

75 

Acetone “ 

243 

76.7 

Nitrobenzene 350 

53*2 

Benzene 

172 

109 


Two determinations are also given for triethyl amine: 

X25 in hexane = 2160. X25 in nitromethane = 400. 


Distribution of Trimethyl Amine at 25 ° Between : (Smith, 1921 , 1922.) 


Water and Chloroform. 

Mllllmols. (Cir,) 3 X 
per liter of 


H s 0 . 

aici 8 

C, 

layer (C,). 

layer (0,). 

Ci* 

o.3o 

O.70 

2.33 

O.60 

1.00 

2.5o 

1.05 

2.90 

2.62 

4*85 

14.95 

3 .o 8 


Water and Ether. 
MiMmols. (Cn,) 3 N 
per liter of 


h 2 o 

lC,H s ),0 

C*. 

layer (0,1. 

layer (C,). 

c. 

O.80O 

I.2120 

0.660 

I.1626 

1.775 

0.655 

1.775 

2.65 

0.67 

3.00 

4*45 

o. 6 y 5 

6 . 3 o 

8.90 

0.707 


Water and Xylene. 

Mllllmols. (CH») a N 
per liter of 


lf,0 


C, 

layer (C,). 

layer (C,). 

C,‘ 

2. l 3 

I .OO 

0.47 

2.7.75 

1.225 

0.442 

6-97 

3 .o 3 

0.435 

14 - 22 

5.78 

0.407 


Distribution of Tri Methyl Amine Between Water and Toluene. 

(Moore and Winroill, 1912 .) 


*0 

Gnu Equlv. (CH^^ per liter 

Dlst. 

t 

of aq. layer 

Coer. 

18 

0.0688 

3*297 

It 

0.0791 

3.290 

25 

0.0677 

2.291 

II 

O.064I 

2.297 

37.35 

0.1182 

1 . 8 l 5 

II 

0.1248 

1.820 


Similar data for the distribution of tri methyl amine between water 
and Toluene at 2$° and at other temperatures are given by Hantzsch and 
Sebalt, 1899, and Hantzsch and Vagt, 1901. 




c 3 h 9 

TRI METHYL kUIHE 


inmwntm m Tut H*t*m ut»« ** 



?H»rs «m*j 

.*r* 



Water ami Beii.eir 


»V.r 

l .v: * t *■ 


Ob. Hots. (OUls»» t»r »‘w 

'TyTSwTli >* iw.rfj!' 

1 

*JS* <«•■■''' 

‘,VN * ? •' 1 

' 

0.148s 0.070* 

0. 4 ? 3 

U . 4 *?*^ 


• 4'1 

o,a?aa «,ui8 

0. 4 ?** 

ij . % rf», 


' it * 

0.5394 O.MH 


■0.4M4 

,7! *" : * 

i 1 * 

0 . 6.193 0 . 1 «H 3 

»1. 

1) . ! *, ?-i> 

" * ' •" ‘ 

% . 4 -V 

O.7876 0.3711 

0. 4 ? 1 

*». 1 js«m 

■? **$ 1 

> 4 4 f ' 


0 , §!#*, 

" A f - > % 

■ *44 

Water nod n Xylol 


lU?*t at 

1 4 | - .V a $ * * <r 


cte». won. t^yt **r mar 

1 

** * 

'**■"'<* * ’ " ‘ * •£ ""• 


« 

r^nmWfT~ i 

r 

I ,a **#«•? :■ 

tS r*e * 


0.135a 0*05*6 

0, ii<*f 

0 . t 4 * * 

- ..*,**» 


0.3503 0.040*1 

0 - jo ) 

<> • 

* ; ; 

"■ 7 % 

0.366? o.tlik 

0. %%% 

.>. #« a -, 

f 4 ■• 4 '.* 

*■ '■ * 

0.4870 o.Ui? 

0. 

■a , |ff ? 4 

, ^ 


The authors also five a 

series 

■\e t r f H i a a *. 

i-*« -■*? «. ' *"■ • ' 


of irineihy! #aif*e twilit 

*$««**# a 

in|‘itr s s» 

t f ft n ; * • «• s 5 ft. • 5 * ■■". ' 

■•• r • 

ieae at a$ d » The results 

US 

1 %h%* 

! r 5 5 * .it ■ if c j f -v - 

, * c 


aqutmii layer in »f *** **M», *•*•*« - ■***'*;'■ • -w • % ** ■ H 

out effect, Chloride* h**» fre*t***. '?■■*>• r * «-m • ** ' 

iodides 1 wii« 


TRI METHYL AMI HE f ILH-iHI 1 ! AT f % ATE # * V‘ v '» 

SOLUBILITY OF ?« HtfStfl An tiki CtttttK* s« I »ti,^ f»«u I? t * 

. ■*>■:> . ,■ 

C0ftC«ftir«lt1* *t ** * f /#.*• s 

*4WM** 4UMH4 ;*> .•? 

v 


fte» 

70 ® 



Di METHYL AMINE Acid Phthalate. 


Tri METHYL AMINE Acid Phthalate. 

Distribution of Each Separately at 25 ® Between Acetone and Glycerol. 

(Smith, 1921, 1922.) 

Note. — “ The acid phthalate salts were made by mixing standardized solutions 
of phthalic acid, on the one hand, and the desired amine on the other, in the propor- 
tipn of two to one. It was assumed that the remaining titratable hydrogen 
of the phthalic acid represents one molecule of the amine acid salt. ” 


Results for Dimethyl Amine 
Acid Phthalate. 

MlUlmols. acid Phthalate 
per liter of 

Glycerol A 

layer (G). G* 

3 .72*5 0.168 

5.4875 0.148 

7*80 0.128 

10.875 0.119 

14• 75 0.11 5 


Results for Trimethyl Amine 
Acid Phthalate. 

Mlllimols. acid Phthalate 
per liter of 


Acetone 

Glycerol 

A 

layer (A). 

layer (G), 

“ 5 * 

0.70 

4.20 

0.167 

O.90 

5.65 

0.169 

i . 5 o 

,io .35 

0. f 45 

1.95 

1 3 * 5*5 

0.144 


Acetone 
layer (A). 

0.6200 
0.81*25 
1.00 
i .3o 
1.70 


PROPYL AMINE C 3 H 7 .NH 2 . 

Distribution of Propyl Amine Between Water and Xylene at 25 °. 

(Smith. 1921, 1922.) 


JVllillmols. C 3 II 7 .TVH a per liter of C s 

H ,0 layer (O t ). Xylene layer (C s h C t 

2.45 0.60 0.245 

4.80 1. 3 o o.270 

7.75 a .25 0.290 


SULFONIUM PERCHLORATES 

Solubility in Water. 

(Hofmann, Hobold and Quoos, 1911-12.) 


Name. 

Trimethyl Sulfine Perchlorate 

Formula. 

(CHa) 3 SC10, 

.. Per 100 Gms. H-,0. 

t # . -- * .— 

Gm. Mols. — Gms. 

16.5 0.0784 13.84 

Ethyl dimethyl 

tt 

u 

C 2 H 6 (CH 3 ) 2 SC104 

15.9 O.II91 

22.31 

Propyl 

it 

tt 

C s H 7 (CH3) 2 SC104 

15 0.0590 

12.04 

n Butyl “ 

it 

V 

C4H 9 (CH 3 ) 2 SC1C>4 

15 0.0607 

13-24 

Ethylene dismethyl 

a 

it 

C 2 H 4 (C 2 H < 1 SC104 ) 2 

18 O.0423 

14.86 

Vinyl dimethyl 

a 

it 

QH^StCH^.ClCh 

18 O.0731 

13-75 

Trimethylene dimethyl 

u 

tt 

C 3 H 6 :(C 2 H fl SC104 ) 2 

18 O.0402 

14.68 


INDOL (Tetraiodopyrrol) C 4 HI 4 NH. 

Solubility op Indol in Several Solvents. 

(U.S.P. VIII; Vulplus, 1893.) 


Solvent 

t° 

Gms. C 4 HI 4 NH per 
100 gins. solvent 

Water 

25 

0.0204 

Alcohol 

25 

11.1 

Ethyl Ether 

25 

66.6 

Chloroform 

25 

0.95 



MAL.K1C ANHYDBIPB C 4 H 2 .. 0 3 . 

ioo oc. xylene dissolve i 6,32 gms, maleic anhydride at 29 °„ 7 . 

too ec. coal tar heavy solvent dissolve 9*04 gms. maleic anhydride at 29°.7. 

{Weiss and Downs, 1923 .) 

MAHiBIC DIAMII)® C* 0 2 (NH 2 ). 

100 cc. Hj 0 dissolve 0.248 gm. maleic diamide at 5 o°. (viseur, 192®.) 

Freezing-point data for mixtures of maleic anhydride and succindc 
anhydride are given by Grimm, Gunther and Titus, 1931. 

ALLOX A ME pCONHCOCOg O. 

100 cc IfeO dissolve about 0.08 gm. alloxane 

•10 cc cold sat. aq. solution of Mg(Cl 0 4 l 2 dissolve about 0.3 gm. 
alloxane. (Duclaux and Durand-Gasselin, 1938.) 

DICYANO ETHANE CgH- 4 (CN) 2 . 

Freezing-point data for mixtures 1.1.2.2 dicyano ethane and each of 
the following compounds are given by Timmermans and Mme. Vesselovsky, 
1931: Carbon tetrachloride, ethane tetra ethyl carboxylate, ethane 
tetra methyl carboxylate, ethyl succinate, methyl succinate 1.2 dichloro 
ethane and tetra chloroethane. 

SUCCINIC NITRILE (Ethylene Cyanide) CNCH 2 CH 2 CN. 

The solubility of succinic nitrile in water and also in .aqueous sodium chloride 
solutions at various temperatures has been determined by Schreinemakers (1897), 
and the results presented in terms of mols. of nitrile per 100 mols. of nitrile + H2O. 

The following calculations of these results to gram quantities was made by 
Rothmund. (Landolt and Bernstein's, “ Tabellen " 1906.) 

Gms. CNCH 2 CHjCNT per too Gms. Gms. CNCH 2 CH 2 CN per 100 Gms. 

.----„ t°. ,--* 


18.5 

Aq. Layer. 

Nitrile Layer. 

Aq. Layer. 

Nitrile Layer. 

10.2 

92 

53-5 33-2 

66.4 

20 

II 

91-5 

ss 40-3 

62.8 

39 

45 

22 

85.2 

55-4 crit. temp. 

51 


Very complete data for the system succinic acid nitrile, ethyl alcohol and 
water, determined by the synthetic sealed-tube method, are given by Schreine¬ 
makers (1898c). Results for the system succinic acid nitrile, cane sugar and 
water are given by Timmermans (1907). 

Data for the system ethyl ether, succinic acid nitrile and water are given 
by Schreinemakers, 1898. 

Distribution op Ethylene Cyanide Between Water and Chloroform. 

(Hantzsch and Vagt, 1901.) 


t°. 

Gm. Mols. QH^CN)^ per Liter. 

Ratio, — 
c 4 . 

Aq. Layer, c x . 

CHCh Layer,* 0*. 

0 

0,0786 

O.0464 

I.69 

10 

0.0787 

0.0463 

I.70 

20 

0.0791 

O.0459 

1.72 


Additional data for the influence of KOH, KC 1 and HCl on the above distri¬ 
bution are also given. 
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BARBITURIC ACID NHCONHCOCH^O. 

Freezing-point data are given by Hammick and Hanson, 1933, lor mixtures 
of barbituric acid and antipyrine and for barbituric acid And sarcosine 
anhydride. 

SUCCINCHLORIMIDE [CHgCO^NCl. 

Solubility of Succinchlorimide in Several Solvents at 20°. 

( (Wood, 1930.) 

The recrystallized sample of m. pt. 146-7° was stirred 30 minutes with 
each solvent, the solution filtered and titrated with 0.1 a sodium thio¬ 
sulfate. 


Solvent 


Gins. C^ClOgN 
per 100 gms. sat. sol. 


Solvent 


Gms. C 4 H 4 C10 2 N 
per 100 gms. sat. sol. 


Carbon Tetrachloride 

0.09 

Eucalyptol 

0.16 

2 Amyl alcohol 

0 .22 

Glycerol 

0.33 

Xylol 

0.76 

Ethanol (95%) 

0.98 

Toluene 

1.10 

THIOPHENE C a H a S. 

4 4 



Freezing-point data for mi: 
by Tsakalotos and Guye, 1910 


Water 

1.25 

Benzene 

1.70 

Methanol 

1.73 

Chloroform 

3-77 

Glacial acetic acid 

4-8l 

s Dichloro ethane 

5.41 

s Tetra chloro ethane 

6.63 

Acetone 

9-71 


of thiophene and benzene are given 


FUMARIC ACID COOH.CH:CHCOOH. 
MALEIC ACID COOH.CH:CHCOOH. 


Solubility of Each Separately in Water. 

(Lange and Sinks, 1930.) 


Determinations were made at approximately 5° intervals between o° and 
8o° and curves plotted from the results. The following equations for 
the grams of acid per 100 grams sat. solution were calculated from the 
curves. Fumaric Acid,log C = o.64$t- 0.6362 and Maleic Acid at o° to 40° 
C = 0.645 t + 28.2 and from 40° to 8o° C = 0.492 t + 34-5* Using the 
above equations the following values have been calculated. 


.0 

Gms. per 100^ms. sat. sol. 

0 

Gms. per 100^ms. 

sat. sol. 

t 

'Fumaric acid 

Maleic acid 

t 

'Fumaric acid Maleic acid 

0 

O.231 

28.2 

40 

1.077 

54-1 

10 

0-330 

34-6 

50 

1.584 

59*1 

20 

0.499 

41.1 

60 

2.328 

64.O 

25 

0.605(0.706 

)44.3(52.09} 

70 

3.422 

68.9 

30 

0.734 

47.5 

80 

5.028 

73.9 


The authors also give results for the densities and refractive indices 
of aqueous solutions of these acids. 

The results in parentheses in the above table are by Reyer, 1923, and 
$xe in .terms of gms. per 100 cc of saturated solution. 
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Solubility of Fumaric and of Maleic Acid Each Determined 
Separately, in. Several Solvents. 

(Weiss and Downs, 1923 .) 

Gins. p er too gms^ so lvent 

Solvent. 


Water. 


95 0/0 Ethyl alcohol.. 29.7 

Ethyl Ether. . 25 

Chloroform.. 

Carbon Tetrachloride.. 

Benzene. ... 

Acetone... 29.7 

Xylene... .... 

Goal tar (hfeavy solvent). 29. 

Acetone..... 

Acetylene dichloride (trans) (b. pt. 48 °. 3 ). 

» « (cis) ( » 60V2). 

Crotonic Nitrile (b. pt. io7°.7-io8°.2).. 

)> » ( » 121°.8- 122°. 2). . 

Data for the solubility of fumaric acid in acetone solutions of maleic acid at 20° 
and vice versa, .and for the solubility of fumaric and maleic acids in acetone solu¬ 
tions of succinic acid at 20° and vice versa are given by Viseur, 1926. 

(1) These results by Viseur are in terms of gms. per 100 cc of acetone. 


t°. 

Fumaric acid. 

Maleic.acitl. 

25 

O.70 

78.8 

40 

I .07 

112.5 

60 

2.4 

148.7 

100 

9.8 

392.6 (97°.5) 

29.7 

5.7 5 

t>9-9 

25 

0.72 

.8.19 

25 

0.02 

0.01 I 

25 

0.027 

0.002 

25 

0.00 3 

0.024 

29*7 

1.72 

35.77 

29-7 

0.027 

0.oo85 

29-7 

o.o343 

o.oo85 

20 

1.29 

25.01 ('viseur, 1926.) 

4° 

0.002 

0 .0;6 (Lebrun, 1925) 

40 

0.002 

0.o49 » 

5o 

0.076 (3o* 

i 5.80 » 

5o 

0. o34 

4.58 » 


Distribution of Maleic Acid at 25° Between : (Smith, 1921,1922.) 


Water and Ethyl Ether. 
MUlimols. coon. ClfrCH.CQOirper lLler of 


H*0 

(C a H a ),0 

C, 

layery(C t ), 

1.56 

layer <C S ). 
0.215 

cl 

0 . i38 

2.5q 

o.35 

o.i4o 

4.85 

0.75 

0 . i53 

7-25 

1.025 

0,141 

11.45 

1.90 

0.166 


Distribution oE FtJMARic Acid 
Water and Ether. 

Millimols. (Cri) a (COOH), per liter. 


II 4 0 layer (C t ). 

(C 2 H s ),0 layer (C*). 

c, 

c/ 

I.OI875 

0.4625 

0.454 

I.5125 

0.8375 

o.554 

2.6 o 

I.70 

0.654 

4.80 

3,5o 

0.729 

8.85 

6.75 

0.763 

Data for the 

distribution of maleic acid 


given by Chandler, 1908. 

Solubility of Maleic Acid 


Acetone and Glycerol. 

Millimols. COOH.CH-.CH.COOII per liter of 


Acetone 

Glycerol 

A 

layer (A). 

layer (G). 


P .4375 

1.925 

0.454 

0.95 

r.5o 

o.38o 

1.75 

3.285 

0.454 

3.5o 

7.40 

0.473 

6.85 

i 3.o5 

0.525 

25° Between 

(Smith, 1921, 

19*22.) 

Acetone and Glycerol. 

• Mlllimpls. (CII),(COOH) a per liter. 

4 

Acetone layer (A). Glycerol layer (G). 

G* 

0.730 

o.635o 

O.87O 

I . 3375 

I .1870 

0.888 

2.225 

2.125 

0.954 

5.275 

5.175 

0.981 


between ether and water at 25 0 are 
in Several Solvents. 




(Timofeiew, 1094.) 

Alcohol. 


Gms. 

(CHCOOH) a 
per 100 Gms. 

Alcohol. 

Methyl Alcohol 

22.5 

Sat. Sol. 

41 

Propyl Alcohol 

Ethyl Alcohol 

0 

30.2 

u 


Gms. 

t o (CHCOOH), 
per 100 Gms. 
Sat. Sol. 

O 20 

OO t OA 1 
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Solubility of Maleic and of Fumaric Acids, Each 
Separately in Several Stereoisomeric Solvents. 

(Lebrun, 1930.) 


Results for Maleic Acid Results for Fumaric Acid 


Solvent 

t° 

Gtas. acid per 

100 gms. solvent 

t° 

Gms. acid per 

100 gras, solvent 

cis Dichloro acetylene 

40 

0.049 

40 

-C 0.002 

Trans " M 

40 

0.'076 

40 

< 0.002 

Crotonic nitrile 

50 

4.58 

50 

0.034 


Data for the Solubility of Maleic Acid in Acetone in presence of 
Fumaric Acid and vice versa as well as for the solubility of these 
two acids in presence of succinic acid and vice versa at 20° are given 
by Viseur, 1926. 

Freezing-point data for mixtures of maleic acid and l mandelic acid 
are given by Centnerszwer, 1899. 

Freezing-point data for various binary mixtures composed of fumaric 
acid, maleic acid, succinic acid, methyl and ethyl fumarates, maleates 
and succinates, fumaride, succinamide and maleic diamide are given by 
Viseur, 1926. 

Results for mixtures of Maleic and Fumaric Acid Menthyl esters are 
given by Wassermann, 1932. 

Sodium FUMARATES NaH(CHC 00 ) 2 and Na 2 (CHC 00 ) 2 . 

Sodium MALEATES NaH(CHC 00 ) 2 and Na 2 (CHC 00 ) 2 . 

Solubility of Each in Aqueous Alcohol. 

(McDermott, 1940.) 


Gms. Compound per 


Compound 



Solvent 

t° 

100 cc sat. solution 

NaH Maleate 

Aq. 

41.5 

Vol. 

% c 2 h e oh 

23-5 

2.01 

h 11 

it 

95 

II 

it 

II 

O.284 

Na* 

11 

73.9 

II 

11 II 

II 

1.325 

Nafl Fumarate 

ti 

58.3 

II 

II II 

II 

1.41 

Na 2 " 

11 

52.0 

II 

II II 

II 

1.25 


DICHLORO SUCCINIC ACID C 2 H 2 C 1 2 (C 00 H) 2 . 

Solubility of Dichloro Succinic Acids in Water and Other Solvents at 

(Holmberg, 1921.) Gtns. cmpd. 

dissolved per 

Compound. Solvent. liter of sat. sol. 

Meso Dichloro Succinic acid (m. pt. 217-18°) cir a cooin-c n H fl * 3.17 


Acid salt of. 

» 

» 

» with i Phenylethylamine ii,o 

81.4 

» » » 

)) 

» 

» » d >> 

» 

76.4 

» )> » 

)) 

)> 

» » l » 

» 

76.1 

Racemic 

)) 

» 

» (m. pt. 174-^5°) 

cirjCOOit-HCuir,, 

u.o 3 

Acid salt of 

» 

)> 

» with i Phenylethylamine n*o 

18.67 

Dextro 

» 

» 

» ( m. pt. 166-7°) 

cir a coorr-f-c fi rr (1 

22.6 

Acid salt of 

» 

» 

» with d Phenylelhylami 

ine n a o 

21.8 

» » » 



» » l )) 


75.4 

Laevo 

» 

.» 

» (m. pt. 166-7°) 

CH 3 cooii-+*c fl ir fl 

22.5 

Acid salt of 

» 

'> 

» with d Phenylethylamine n*o 

75.8 

» » » 

» 

» 

» » l » 

» 

21,8 


* ffl. __---- .1 An _1_ /ITT fiAAVr .1 J.. . .... __ I_ _ r> TT 


218 


C|}Hg 

ALLYL CYANIDE CH 2 :CHCH a CN. 

Freezing-point data for mixtures of allyl cyanide and aniline are 
given by Lafortune, 1923* 

CROTONIC ACID NITRILE CH S CH:CHCN. 

Freezing-point data for mixtures of Crotonic Acid nitrile and aniline 
are given by lafortune, 1923. 

ALLYL iso SULFOCYANIDE CH 2 :CHCH 2 NCS. 

Freezing-point data are given by Joukovsky, 1934, for mixtures of 
allyl iso sulfocyanide with benzene, with nitrobenzene, $nd with formic 
acid. The author also gives results for the total and partial vapor 
pressures at 20. 5 ° of allyl iso sulfocyanide and ethyl ether, methyl 
alcohol and carbon disulfide. 

Freezing-point data for mixtures of Allyl iso sulfocyanide (Allyl 
mustard oil) and aniline are given by Kumakov and Kviot, 1913; and 
Kurnakov and Solover, 1916. 

SUCCINIMIDE > NH.HjO. 

Solubility of Succinimide Hydrate in Water and in Ethyl Alcohol. 
(Speycrs, 1902) 

In Water. In Ethyl Alcohol. 


r. 

Wt.oMcc. 
of sat. soL 

Mols. per 

100 mols. sol. 

Gms. per 100 
gms.n,0. 

t". 

Wt. of 1 cc. 
of sat. sot. 

Mols per 

1Q0 mots. sol. 

Gms. per UK> 
gms. C 2 W ;i OH. 

0.. 

1.025 

1.58 

10.4 

0. 

* o.Si 5 

0.88 

2.26 

10.. 

. i.o 35 

2.4 

17.5 

10. 

. 0.809 

1.35 

3.4 

20. . 

. i.o 52 

4 .o 

3 o.o 

20. 

. 0.806 

2.0 

5 .2 

25 .. 

. 1.067 

5.9 

44 : o 

25 . 

. o. 8 o 5 

2.5 

6.6 

3 o.. 

. 1.086 

8.0 

60.0 

3 o. 

. 0.804 

3.1 

8.4 

4 o.. 

. 1*120 

12.8 

95.0 

40. 

. 0,809 

4*9 

i 3.4 

5 o.. 

. 1.i 45 

17.8 

i 35 .o 

5 o.. 

. 0.816 

7.8 

21.0 

60. 

. 1.167 

22.6 

i 85 .o 

60. 

. 0.835 

12.3 

36 .o 

70.. 

.. 1.189 

27.5 

245.0 

70. 

. 0.873 ~ 

- 

- 


100 cc sat. aq. Mg(Cl 0 4 ) 2 solution dissolve about 4.0 gms. succinimide 
at about io°. (Duclaux and Durand-Gasselin, 1938.) 

Freezing-point data are given for mixture of succinimide and: 


Hydroquinone (1) 
a Naphthoi (1) 

B " (1) 

q Nitro phenol (1) 
1 " (1) 

p " (1) 


1.2.4 Dinitro phenol (1) 

1.4 Dioxy naphthalene (1) 

1.6 " " (1) 

2.3 " " (2) 

2.6 » “ (1) 

Pyrocatechol (1) 


Picric acid (1) 
Pyrogallol (1) 
Resorcinol (1) 
Succinic anhydride (3) 


(l) Kremann and Dietrich, 1923; Kremann, flemmelmayr, 1922; (3) Grimm, 
Gtinther and Titus, 1931. 

BUTYLCHLOEALHYDRATE CH 3 CHC 1 .CC 1 2 .CH( 0 H) 2 . 

100 gms. HjO dissolve 2.7 gms. butylchloralhydrate at 15.5 0 

<* « (i 4i „ (Greenish and Smith, 1903.) 

2.3 “ at I5°-20°. 


IOO 


(Squire and Caines, 1905.) 
“ at 15°~20°. 

(Greenish and Smith, 1903.) 
The partition coefficient of butvlchloralhvdrafp hptwppn nlivp All anrl urofAf io 


glycerol 
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BUTYLCHLORAL CH 3 CHC 1 .CC 1 2 CH 0 . 

The distribution coefficient of butylchloral between oil and water is given as 1.6. 

(Meyer, 1907.) 

TRX CHLORO B HYDROXY BUTYRIC ACIDS CCl«CHl 0 H)CH o C 00 H. 

3 Z 

Freezing-point data for mixtures of the optical ison*?rides of Tri 
chloro 3 Hydroxy Butyric Acid are given by Ross. 1936. 

BromSUCCINIC ACID CHBr(CH 2 )(COOH) 2 (m. pt. 159 0 ). 

Solubility in Alcohols at 22°. 

(Timofeiew, 1894.) 

Gms. CHBrCCEy (COOH) 2 per 100 Gms. 

Alcohol. 


Methyl Alcohol 
Ethyl Alcohol 
Propyl Alcohol 


Sat. Solution. Alcohol. 

56.5 129.7 

45-5 83.6 

33 -i 49*4 

Data for the distribution of monobromsuccinic acid between water and ether 
at 25 0 and for dibromsuccinic acid between water and ether at 2 s 0 are given by 
Chandler (1908). 

Distribution of Brom Succinic Acid at 25 ° Between : 


(Smith, 1921, 1922.) 


Water and Ether. 


Water and Glycerol. 


Millinlols. CHBrCH 2 (COOH ) 2 
per liter 

C s 

Ct* 

Miiiimois. CHBrCir s (COO«) s /i 
per liter 

A 

H^O layer (C t ). 

(CjH s ) a O layer (C s ). 

Acetone, layer (A). 

Glycerol layer (G). 

G* 

0.63125 

0.45oo 

0 . 7 T 2 

1.625 

I .281 

I .27 

I.3625 

I.1625 

0.853 

2.375 

1.725 

1.34 

2.00 

1.925 

0.968 

5.575 

3.925 

1.42- 

3 -5o 

3.85 

1.10 

11.575 

7.675 

i .5i 

6.70 

8.90 

1.35 



Water and Xylene. 

Miiiimois. CH BrCH s( cooH) 2 per liter of j f ;;;;; 2 l:f 55 

Data for the melting-points of mixtures of the following pairs of optical anti¬ 
podes are given by Centnerszwer (1899). 

d + l Chlorsuccinic Acid. 
d -j- i Chlorsuccinic Acid. 
d Chlorsuccinic Acid + l Bromsuccinic Acid. 
i Chlorsuccinic Acid +1 Bromsuccinic Acid. 
d + l Benzylaminosuccinic Acid. 
d + / Aminosuccinic Acid. 


61 .70 
1.85 


Freezing-point data for mixtures of d and 1 bromo and chloro succinic 
acids are given by Timmermans, 1929. 

Chloro SUCCINIC ACIDS 1 and d CHC 1 (CH g ) (COOH) 2 . 

Solubility of ChloroSuccinic Acid in Water. 

(Timmermans and Heuse, 1931 .) 


t° 

Gms. C .HLCIO. 

4 5 4 

Solid 

t 0 

Gms. C.H-C 10 . 

4 5 4 

Solid 


per 100 gms. HgO 

Phase 


per 100 gms. HgO 

Phase 

-0.58 

4*18 

Ice 

-2.32* 

21.46 

Ice 

-1.10 

8.62 

11 

+10 

16.98 

c 4 h 6 cio 4 

-1.38 

11.0 

" + C 4 H s C 10 4 

+20 

24.44 

It 

-1.92 

16.9" 

Ice . 





Unstable. 





C^H 5 0^ 
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The authors also give results for the freezing-points of the ternary 
system ChioroSuccinic Acid + Aspartic Acid +■ Water. 

Freezing-point results for the ternary system Chloro Succinic Acid + 
Phenyl Glycolic Acid + Water are given by Timmermans and Motiuk, 1932. 

100 gijjs. Ethyl Ether dissolve 13.96 gms. d C.ILC 10 . at 20°. 
it n n 11 it 13 90 " 1 * 0,1 * M 11 

(Timmermans and Dumont, 1931.) 

Freezing-point data are given for mixtures of Chlorosuccinic Acid and: 
Asparigine by Timmermans and Vesselovsky, 1932, Results for mixtures of 
Chlorosuccinic Acid and each of the following compounds: 

d and 1 Malic Acids, Tartaric Acids and Meso Tartaric Acids are given 
by Timmermans and Heuse, 1931* 

Results for mixtures of methyl chlorosuccinate + methyl tartrate are 
given by Timmermans and Vesselovsky, 1932. 


TRI CHLORO BUTYRIC ACID C 4 H 5 C1 3 0 2 . 

Distribution of Trichloro Butyric Acid Between 
Water and Benzene at i 8°. 

(Drucfcer, 1904.) 


Gm. Mols. C^HgCl^Og per liter 

JL_ 

H 2 0 layer( l) 

C fl H e layer (2) *• 

2 

0.01710 

O.OO2344 

7.29 

0.03402 

O.OO836 

4*07 

0.07863 

0.04211 

1.865 

0.1468 

0.1732 

0.847 


3 CHLORO CROTONIC ACID CHaCCltHCCOOH. 

B CHLORO ISO CROTONIC ACID CH„CCI:C 00 HCH 

Solubility of 6 Chloro Crotonic Acid and of 3 Chloro Iso Crotonic 
Acid, Each Separately, in Several Stereoisomeric Solvents. 

(Lebrun, 1930.) 

Results for Results for 

3 Chloro Crotonic Acid 3 Chloro Iso Crotonic Acid 


8olvent 

t° 

Gms. acid per 

100 gms. solvent 

t° 

Gms. acid per 
100 gms. solvent 

Cis Dichloro Acetylene 

0 

5*75 

0 

32.20 

11 11 11 

0 

— 

39 

3*11 

Trans m •’ 

0 

2.36 

0 

37.29 

11 11 11 


— 

39 

1.64 

Cis PEthyl Chloro isoCrotonate20 

8.93 

20 

58.1 

Cis 2. Bromo butene 

0 

I.46 

0 

16.96 

Trans 2 , " " 

0 

1*15 

0 

17*30 


Freezing-point data for mixtures of 3 chloro crotonic acid and (3 
chloro iso crotonic acid are given by Skaw and Saxton, 1928, 1933. 

Results for mixtures of chloro crotonic acid and dimethyl pyrone are 
given by Kendall, 1914, and for mixtures of chloro tonic acid and sul¬ 
furic acid are given by Kendall and Carpenter, 1914. 
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ALLYL MUSTARD OIL (Iso thiocyanic acid allyl ester) CH 2 :CHCH 2 NCS. 

Results for equilibrium in the ternary and quarternary systems composed 
of Allyl mustard oil, Piperidine, Dimethyl aniline and Water at 20 0 are 
given by Oust-Katchkintzev and Mertzline, 1936, 

Solubility of Allyl Isothiocyanic Ester in Sulfur by Synthetic method. 

(Alexejew, 1886 .) 


Gms. Mustard Oil per ioo'Gms. 

--*--v 

Sulfur Layer. Mustard Oil Layer. 


90 IO 72 

IOO 12 67 

no 15 62 

120 23 51 

124 (crit. temp.) 35 


Freezing-point data for allyl isothiocyanate 4- aniline are given by Kumakov 
and Solovev (1916). Results for methyl isothiocyanate + phenanthrene and 
methyl isothiocyanate + naphthalene are given by Kurnakov and Efrenov 
(1912). 


Freezing-point data are given for the system Allyl mustard oil, Nitro¬ 
benzene and p Dibrom benzene by Schischokin, 1930. 


FUMAKAMIDE CONH*. CH: OH. CONH*. 

100 cc. H 2 O dissolve Otl 4'6 gm. fumaramide at 5 o°. (Viseur, 1926.) 


CROTONIC ACID a CH 3 CH:CHCOOH (solid).. 

ISO CROTONIC ACID 0 CH 3 CH:COOHCH (liquid). 

Solubility of Crotonic Acid and of Iso Crotonic Acid, 
Each Separately, in Several Stereoisomeric Solvents. 

(Lebrun, 192S; 1930.) 


Solvent 

t° 

Gms. Crotonic Acid 

per 100 gins, solvent 

t° 

Gms. Iso Crotonic Acid 
per 100 gms. solvent 

Cis acetylene dichloride 

0 

20.83 

0 

100+ 

Trans " 

0 

17.12 

0 

100 + 

Cis Bromobutene 

40 

8.62 

40 

100+ 

Trans " 

0 

7.88 

0 

100 + 


Distribution of a Crotonic Acid at 25° Between : (Smith, 1921-1022.) 
Water and Chloroform, Water and Ether. /'Water and Xylene. 


MUllmols. per liter 


MUllmols. 

por liter 


MUllmols. per liter 


ir,o 

CHCl, 

c 4 


{C, H s j a 0 

C* 


c a 

layer (CJ. 

layer. (C,). 

Cl' 

layer (C,). 

layer (C,). 

<h* 

layer (C,). layer (C 4 ). 

0/ 

2.35 

0.7 5 

0.319 

0.54 

I.70 

3 . i 5 

4.75 0.55 

0. n 5 

3.55 

1. 3 o 

0.366 

o .85 

2.73 

3.21 

6.3 0.80 

0.127 

5.10 

2.125 

0.417 

1 .24 

3.9?. 

3 .i 6 

1 3 .'9 2.5o 

0.180 

7 ~ 1 5 

3.40 

o* 475 » 

1.68 

5.48 

3.26 





3.52 

n .6 

3 . 3 o 





c^h 6 o 2 
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CHOTONIC ACID CH a CH:CHCOOH. 


Distribution of Crotonic Acid at 25 0 Between: 

(Smith and Wente, 1939 .) 


Water and Chloroform 


Water and Benzene 


Water and 'Toluene 


Ota. Hols. C^H^Op per liter 

Ota. Hols. 

C 4 H fl ?2 per Uter 

On. Hols. 

C-H^Op per liter 

'ipiayer 

CHClg layer' 

' HgO layer 

6 q H 6 layer ^ 

^ HgO layer 

layers 

0 . 009 02 

O.OO466 

O.OO969 

O.OO183 

0.0195 

O.OO422 

0 . 0 i 239 

0.00743 

0.01874 

O.OO485 

O.O323 

0.00977 

0.01725 

0.01258 

0.03100 

0.01105 

0.0474 

0.01922 

0.02308 

0.02068 

0.06215 

0.03745 

0.0652 

0.03440 

0.02793 

0.02794 

0.0937 

0.0804 

0.0955 

0.07460 

0 t 03432 

0.04015 

O.I.182 

0.1256 

0.1261 

0.11770 


Freezing-jpoint data are given for mixtures of: 
a Crotonic acid + 0 Crotonic acid (Morell and Hanson, 1904.) 

M n ♦ Dimethyl pyrone (Kendall, 1914.) 

n " + Sulfuric acid (Kendall and Carpenter, 1914.) 

w f Chlor acetic acids (Kendall, 1914.) 

ACETIC ANHYDRIDE (CH 3 CQ)gO 

Reciprocal Solubility of Acetic Anhydride and 
Each of Three Other Liquids. 

(J ones and Betts, 1938 .) 

The determinations w.ere made by the synthetic, sealed tube, method. 
Results for Acetic Anhydride + *. 

Carbon Disulfide Cyclohexane Petroleum!b.pt. 170-80°) 


,0 

Oms. (CHgCO)gO 
per'Yoo gma. 
homogeneous mixture 

Q 

Gms. (CH 3 CO)gO 


Gms. (CRjCOJgO 

t 

t° 

per 100 gms. 

homogeneous mixture 

t° 

per 100 gms. 
homogeneous mixture 

0.7 

5.27 

2.2691 

r.pt. — 

27.6 

7.14 

16.5 

9.66 

20.4 

7.20 

38.5 

9.46 

26.7 

18.27 

33.5 

M 

O 

-f= 

O 

63.5 

14.95 

27.2 

19.18 

36.2 

12.09 

76.1 

22.59 

29.7 

32.10 

43.1 

l6.90 

80.0 

26.90 

29.83 

35.36 

48.3 

24.32 

82.0 

30.83 

29.83C.S.T. 36.17 

50.3 

27.97 

83.5 

35.00 

29.85 

36.39 

52.25 

39.03 

85.1 

42.67 

29.80 

36.93 

52.40 

43.01 

85.50C.S.T. 52.11 

29.80 

38.01 

52.42 

45.35 

85.52 

53.50 

29.65 

41.. 10 • 

52.450. 

S.T. 47.33 

85.25 

60,67 

29.65 

42.85 

52.37 

52.25 

84.0 

67.87 

29.5 

44.2 

52.00 

58.83 

82.55 

72.08 

28,3 

52.04 

51.40 

62.77 

80.27 

76,73 

27.9 

53.22 

48.30 

70.16 

77-35 

79.85 

25.7 

58.57 

43-50 

76.03 

71.00 

84.91 

19.1 

67.60 

29.00 

84.71 ’ 

40.0 

94.10 

13-45 

4.0 

72.i8 

77.98 

11.00 

89.83 

16.5 

96.8 
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C * H 6°3 


ACETIC ANHYDRIDE 


Freezing-point data are given 

Acetamide (1)(3) 

Acetic acid (2)(6) 

Benzamide (1)(3) 
Benzaldehyde (5) 


(1) Baily, 1925; (2) Pickering, 
Ostwald, 1922; (4) Jorissen and V 
1928; ( 6 ) Astuki and Ishii, 1931* 


mixtures of Acetic Anhydride and: 

0 Nitro benzaldehyde (5) 

1 " . " (5) 

p " " (5) 

Piperonal (4) 

Piperonylidene di acetate (4) 

1893; (3) Kremann, Mauermann and 
.n der Beek, 1928; (5) Van der Beek, 


ALLANfOIN C4H«N 4 0 3 . 

Solubility in Water. 

(Titherly, 1912.) 

The author obtained results varying from 0.7 to 0.77 gins, allantoin per 100 
gms. H 2 0 at 25 0 . The variations were considered to be due to slow decompo¬ 
sition of the compound. 


10 cc H 2 0 dissolve about 0.04 gm. allantoin 

10 cc cold sat. aqueous Mg(Cl 0 4 ) 2 solution dissolve about 0.8 gm. 
allantoin. (Duclaux and Durand-Gasselin, 1938.) 

DIMETHYL OXALATE (COOCH 3 ) 2 . 

Solubility of Dimethyl Oxalate in Water. 

(Kendall and Harrison, 1928 .) 

The determinations were made by the synthetic, sealed tube, method. 


t° 

Mol. percent 
(C 00 CH 3 ) 2 in 
sat. sol. 

Solid 

Phase 

t° 

Mol. percent 
(C 00 CH 3 ) 2 in 
sat. sol. 

solid. 

Phase 

0.1 

0.541 

(C 00 CH 3 ) 2 (solid) 

49.2 

6.07 

(COOCH,), (solid) 

11.1 

1.242 

h 

51.0 

6.46 

11 ° 

19.5 

1.853 

11 

53.0 

6.91 

II 

27.1 

2.68 

11 

75-0 

8.6l 

(C 00 CH 3 ) 2 (liquid) 

31.9 

3.36 

ti 

79-3 

8.89 

11 

44*4 

5-36 

11 

96.1 

10.2 


The authors also 

give the following results 

for the freezing-points of 

mixtures of dimethyl oxalate and water. 



0 

Mol. percent 

0 

Mol. percent 

,0 

Mol. percent 

t° 

(C 00 CH 3 ) 2 in 

t 

(cooch 3 ) 2 m 

t 

’(COOCH 3 ) 2 In 


mixture 


mixture 


mixture 

-0.028 

0.024 

- 0.240 

0.205 

-0.432 

O.362 

-0.073 

0.060 

-0.330 

0.280 

- 0.490 

0.414 

-0.095 

O.081 

-0.351 

0.295 

-0.592 

O.508 
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Di METHYL OXALATE G,0 4 (CH 3 ) 2 . 

Freezing-Points of Mixtures of Dimethyl Oxalate and Water. 

(Skrabal, 1917.) 


t° Of Gms. C a Oi(CU a ) 2 

t°of 

Gnis. C a 0/5(Cltjlj 

jt° of 

Gms. CjOJCIIjlj 

f. pt. per 100 gms. sat. sol. 

f. pt. 

per 100 gms. sat. sol. 

f- pi 

per IOO gms. sat. sol, 

- 0 . 5 [Eiilcc.). . 

4.0 

36 .o.. 


48.0. 

. 19 -^ 

+ 1.5 . 

4 • 1 

38 0 . 

. T O . 5 

48 2 

. 20.8 

9 5 . 

5.0 

41.5.. 

. i 3 *0 

48.0 

...... 64.4 

21.5 . 

6.6 

44 . 5 .. 

. 1 5 .8 

48.0. 

. 9 - 3 . 3 * 

37.0. 

9 - 1 

48.0.. 

. 17 - 7 * 

5 o. 5 . 

•_ 97-7 

* Between 17.7 

and 93.3 Wt. °/ 0 

C a 0 *( ch 3 

)* two liquid phases exist. 

53.5 

in. pi.. . 100.0 


ioo gms. H 2 0 dissolve 6.i8gms. (CHb^CsC^ at 20-25°. (Dehn, 1917.) 

“ pyridine “ 4.8 “ “ “ 

“ aq. 50% pyridine “ 93.1 “ “ “ 

' 95 % formic acid “ 22.58 “ “ at 20.2° (Aschan, 1913.) 

The critical solution temperature of a mixture of di methyl oxalate and 
camphene is 62.6° and there is 42.0 percent of dimethyl oxalate present. 

(Lecat, 1930.) 

Results for mixtures of dimethyl oxalate and acetic acid and for mix¬ 
tures of dimethyl oxalate and chloro acetic acids are given by Kendall 
and Booge, 1936. 

Freezing-point lowering data for mixtures of dimethyl oxalate and the following 
compounds are given by Kremann, Zechner and Drazel, 1924 : Ilydroquinol, 
a and (3 naphthol, phenol, o, m and p nitrophenol, 1.2.4 dinitrophcnoi, picric acid, 
pyrocatechol, pyrogallol, resorcinol, p toluidine. 

SUCCINIC ACID (CH 2 ) a (COOH) 2 . 

Solubility in Water. 

(Miczynski, 1886; van der Stadt, 1902; Lamouroux, 1899; for other concordant results, see Bourgoin, 

1874; Henry, 1884.) 



Gms. (CH 2 ) 2 (COOH) 2 per too 

Gms. Succinic 
Anhydride 
(CHihCOCOO 
per 100 Gms. 

H 2 0 . 

Mol. Per cent. 


Cms. H 2 0 . 

cc. Solution. 

■ HjO. 

(ch 2 ) 2 cocoo: 

0 

2.80 

2.78 (L.) 

2.34 

99-58 

0.42 

10 

4.51 

4 

3.80 

99-32 

0.68 

20 

6.89 

3-8 

5-77 

98.97 

1.03 

25 

8.06 

7 

6.74 

p8.8o 

1.20 

30 

10.58 

8-3 

8.79 

98.44 

1.56 

40 

l6. 21 

I2-S 

13-42 

97.64 

2.36 

So 

24.42 

18 

19-93 

96.53 

3*47 

60 

33-83 

24-3 

28.77 

95.07 

4*93 

70 

si -°7 


40.11 

93.26 

6.74 

80 

70.79 


34.08 

91.12 

8.88 

89.4 

95 - 4 ! 


70.62 

88.71 

11.29 

104.8 

146.3 


101.2 

84.57 

15*43 

115.1 

188. s 


126.8 

81.4 

18.6 

134.2 

333-4 


187.8 

74.72 

25.28 

159*5 

748.2 


295.2 

65.27 

34-73 

180.6 

1839 


408.5 

57-6 

42.4 

182.8 

00 


542.3 

5 o 

50 

174.4 

... 


808.5 

40.7 

59*3 

153-3 

toR 



2239 

RRrte 

19.86 

e Rn 

80.14 

T T 
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C^HgO^ 


The following very careful determinations of the solubility of succinic acid 
in water are given by Marshall and Bain (1910). 

t°. O* 12 . 5 °. 25 °. 37.5°- SO°- 62 . 5 ®. 7S°* 

Gms. (CH 2 ) 2 (COOH ) 2 

per ioo gms. H 2 0 2.75 4.92 8.35 14 23.83 39.35 60.37 


100 gms. H 2 0 dissolve 6.75 gms. (CH 2 ) 2 C 00 H) 2 at 20 0 and 10.5 gms. at 
30°. (Wright, 1927.) 

A saturated solution of succinic acid in water contains 0.01460 mol. 
fraction of lCH g ) 2 (COOH> 2 at 28°. (Desai and Patel, 1935.) 


SUCCINIC ACID (CH 2 ) 5 (COOH).. 

Solubility of Succinic Acid in Water and in Ethyl Ether. 
(Forbes and Coolidge, 1919.) 





Gms. 




Gms. 




(CH 2 ) 8 (COOII), 



d- of 

(CH,)s(COOH) 



A 

per 100 gms. 



A 

per 100 gms. 

Solvent. 


sat. sol. 

sat. sol. 

Solvent. 

t°. 

sat. sol. 

sat.-sol. 

| 

1 15 

I .012 

5.09 


( 15 

O.719 

0.353 

Water. s 

2° 

1 .Ol6 

6 . 3 o 

Ether.. 

! 20 

0.714 

0.420 

1 

( 25 

I .02 1 

7.67 


| 25 

O.7IO 

0.487 

Water sat. with 
ether;. 

i 5 

|S 

0.999 
i .o.o 5 

1.010 

5 . (>8 

7.10 

8.76 

Ether sat. with 
water. 

1 15 
20 

( 25 

0.730 
0.726 
0.722 

1.289 
1.475 
1.689 


Sox.tjBir.iTY of Succinic Acid in Aqueous Solutions of Acetic Acid 
AND OF FoK-MIC Acid AT 2 £>°. (Knox and, Richards, 1919.) 


In Aq. CH3COOH. In Aq. II COOH. 

Equiv. Norm ality Equlv. Norma lity_ Equl v. N orm^ tty__^ Kqu\v. Norn valUy__^ 

CH a C0^nncll^C00H)7 CHjCOOIt. (CH s )*(COOH) s . II COOH. (CH s ).-lCOOH) s . II COOH. (Cll.,).; (COOH) 2 . 

0.000 1. 35 a 6.655 1.639 0.090 1.369 ll -W 

0.078 1.384 8.661 1.519 0.446 »-397 i5 - 2 9 °-944 

0.448 i.4i5 io. 34 o 1.357 o. 9 3 o 1.408 17-67 0.796 

0'.9i6 1.452 12.400 1.097 3.73o i. 5 oi 19.16 0.715 

2.828 1.592 14.640 0.797 5.547 1 - 53 1 20.53 0.667 

4.536 r .643 i 6 . 85 o o. 5 i 4 7 - 5 °° [-449 0.604 

Solubility of Succinic Acid in Aqueous Solutions of Hydrochloric Acid, 
Nitric Acid and of Sulfuric Acid at 25°. (Knox and Richards, 1919.) 

In Aq. Hydrochloric Acid. In Aq. Nitric Acid. In Aq. Sulfuric Acid. 

Equlv. Normality Equlv. N ormality _ Equlv. N o rmality 

~ H Cl.'"' (CH 2 ), (C00I1) 3 . n NtV (CH a U (COOH),. H a S0 V (CH 2 ) 2 (COOH),. 


0.00 

I . 352 

1-299 

2.751 

0.68 i 

3 .o 34 

5.964 

0 .402 

5.236 

7.335 

o.353 

6.616 

8.950 

o.333 

9.710 

9.732 

0.328 

II . IIO 

IQ.400 

0.337 

i3.5io 

t t 

n, 

i5. /l3o 


1.1 34 

i- 9 Sl 

0.908 

0.941 

3 . 8 i 6 

0.683 

0.724 

4.926 

0.563 

0.652 

8.122 

0.388 

0.528 

10.220 

o. 34 o 

o. 5 i 8 

1 3 .81 

o. 3 o 

o. 56 i 

17.05 

0. 3 o 

0.73 1 

‘ 20.28 

0.39 
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Solubility of Sucginjo Acip in Aqueous Solutions of Salts at 
Several Temperatures. {Lmderstrom«Lang, 1924 .) 


Composition 
of Aq. Solvent. 

Gm. mols. (CH.,)* (COOH) a 
dissolved per liter at 

Composition 
of Aq. Solvent. 

Gm. mols. 
(CHjMCOOH), 

Salt 

Gm. equlv. 




Salt 

Gm. equlv. 

per liter 

used; 

per liter. 

ll a . 85 . 

18 *. 0. 

23 ®. 75 . 

used. 

per liter. 

at ir. 85 . 

IN one... 

=11 2 0 

0.3854 

0.4974 

0.6344 

None.. 

=^h 2 o 

0.4920 

Li Cl .. 

0.336 

- 

0.4417 

- 

Rb CL, 

0.6 

0.4955 

» 

0.669 

0.3062 

o. 3 g 5 o 

o. 5 o 37 

» 

1.2 

0.4980 

» 

1.338 

0.2435 

o. 3 i 5 i 

o‘. 4046 

» 

2.4 

0.4955 

» 

2.676 

0. i 558 

0.2018 

0.2590 

Cs Cl. 

0.578 

o. 5 o 85 

» 

4 .oi 3 

0.io 36 

o.i 348 

0.1739 

» 

0.867 

0 5169 

NaCl. 

0.1 

- 

0.4889 

- 

» 

1.733 

0.5355 

» 

0.4 

0.3584 

0.4611 

0.5853 

K Br.. 

0.6 

0.4938 

» .. 

0.8 

0.3330 

0.4262 

0.5406 

» .. 

T .2 

0.4899 

» 

1.6 

0.2853 

0.3602 

0.4597 

» .. 

2.4 

0.4777 

» 

2.4 

- 

0.3091 

- 

Na I.. 

0.6 

0.4715 

» .. 

3.2 

0.2082 

0.2625 

o. 33 o 5 

» .. 

1.2 

0.4502 

» .. 

4.0 

- 

0.2246 

- 

» .. 

2.4 

0.4101 

K Cl... 

, 0.35 

- 

0.4913 


Kl.... 

0.6 

o. 5 i 32 

3 ) ... 

0.70 

0.3824 

o. 485 1 

0.6112 

» .... 

1.2 

o. 53 tOO 

)) ... 

1.4 

0.3771 

0.4713 

0.5909 


2.4 

0.5495 

» ... 

2.1 

0. 36 g 3 

0.4564 

0.5708 




» ... 

2.8 

0.3593 

0.44 1 3 

O'. 5459 




» ... 

. 3.5 

- 

0.4262 

- 





Solubility of Succinic Acid in Aqueous Solutions of Salts and of 

Acids at 25 0 . 

(Herz, 1910b, 1911.) 


In Aq. 

. HBr. 

In Aq. 

HC 1 . 

In Aq. 

KBr. 

In Aq. 

KCL 

Gms. per Liter. 

Gms. per Liter. 

Gms. pei 

■ Liter. 

Gms. per Liter. 

HBr. 

c 4 h 8 o 4 . 

HCL 

C.H.O.. 

' KBr. 

c 4 h 6 o 4 . 

KCL 

C 4 H fl 0 4 . 

O 

81.21 

18.45 

66.25 

O 

8l.2I 

28.34 

75 - 58 

79-3 

57-38 

45-6 

5 °-?8 

65-45 

75-58 

77-56 

74.39 

274.4 

32-83 

87-9 

35-42 

260. 5 

69.68 

150-7 

69.68 


166.6 

27-75 

502.1 

62.59 

267 

61.41 


In Aq. KI, In Aq. LiCl. In Aq. NaCl 

Gms. per Liter. Gins. per Liter. Gins, per Liter. 

"Tl ‘ C.HA.' LiCl. ' C.H.O,. NaCl. C t H,0 4 . 

o 81.21 o 81.21 18.7 74.39 

46.48 79.12 7.63 70.86 3 2 *73 69.68 

102.9 77.93 23.32 62.59 64.3 61.41 

57.66 47.24 132.1 49.55 

117 29.51 289.4 27.16 

176.4 20.07 3 I S- 1 22.44 

231.5 14-17 4-72 


Solid 

Phase. 

c 4 h.o 4 


NaQ 











Solubility of Succinic Acid in Aqueous 
Solutions op Phosphorus Acid at 25° 

(Redfield and King, 1936 .) 


Normality Nomallty of Nonnaiity 

of aq. h 3 P0 3 dissolved of aq. 


0.0 

9*79 

16.61 

18.60 


1*347 
O.90 
0.69 

0.71 


25*55 

34.20 

35.97 


Normality of 

dissolved C.H.O, 
4 6 4 

0.75 

1.34 

1.51 


Solubility of Succinic Acid in Aqueous Solutions 
of Phosphoric Acid at 25 °. 

(Walton and Kepfer, 1930.) 


Normality of 

Normality of 

Normality of 

Normality of 

aq. H 3 P0 4 

dissolved C.H-0 

4 6 4 

aq. H.jP 0 4 

dissolved C.H..O. 

4 6 4 

0.0 

1.347 

31.05 

0.28 

7.38 

0.78 

37-79 

O.38 

14.31 

O.48 

38.64 

0.28 

19.69 

0.50 

40.95 

O.36 

25.38 

0.30 

43-96 

0.49 


Solubility of Succinic Acid in Aqueous Solutions of Potassium 
Succinate and Vice Versa at Several Temperatures. 

(Marshall and Cameron. 1907.) 



Gms.^r 

100 Gms. 



Gms. per roo Gms. 
Sat. Sol. 



Sol. 

Solid Phase. 

t°. 

Solid Phase. 


H2C4H464. 

k*c 4 ha: 


&AH4O4. KAH4O4 

0 

2.71 

O 

HAH4O4 

25 

7.88 

0 

H 2 C 4 HA 

O 

7.26 

8.09 

“ +KH,(C 4 H 4 C> 4 ) 2 

25 

9-965 

3-17 

“ 

O 

7.86 

7.66 

tt it 

25 

12.77 

8.4 

U 

0 

8. 24 

9-95 

KH s (C 4 H 404 ) 2 

25 

17.6 

14.15 


O 

8.ir 

12.77 

it 

25 

18.1 

14.A 

“ +KH,(C 4 H 404 > f 

O 

7.87 

15-47 

V +KHC 4 H 404 . 2 H 2 0 

25 

15-36 

18.48 

KH.CC.HA), 

O 

0 

40. 2 

KAHA.3H# 

25 

13-7 

23-6 

“ +khc 4 h*o 4 

14 

1.468 

41-3 

KAH4O4+KHC4H4O4 

25 

13.06 

23.81 

KHC4H404 




+K.HC4H404.2HJO 

25 

11.98 

24-43 

“ 

15.9 1.7 

34.36 KHC4H<l04.2H 2 0 +KHC4H4O4 

25 

9-97 

25 

« 

20 

6-39 

0 

H 2 C 4 H 40 4 

25 

6.61 

28.6 

'* 

20 

7.48 

I-8s 

“ 

25 

2.6 

38.2 


20 

14.63 

11.64 

“ 

25 

2.11 

40.6 

“ 

20 

15.03 

13-32 

“ 4 *BWC|HA> 2 

25 

1.03 

48.7 

“ +K 2 C 4 H 4 04 . 3 H 2 0 

20 

13.32 

18.46 

XHtfQHA), 

25 

0.13 

56.15 

K a C 4 H 40 4 . 3 H 2 0 

20 

12.74 

22.45 

“ +KHC4H404 

25 

0 

58.05 

“ 

20 

11.7 

22.91 

KHC4H404 

40 

12.9 

0 

H 2 C 4 H 404 

20 

1.71 

42.1 

u 

40 

2 S -5 

16.83 

“ +KH 3 (C 4 H 404 ) 2 

20 

1.05 

47-3 

“ +K S C4H404.3H 2 0 

40 

19 

25.48 KH 3 (C 4 H404)2+KHC 4 H404 

20 

0.985 

48.1 

K 2 C 4 HA. 3 H 2 0 

40 

15-83 

26.56 

KHC4H404 

20 

0.909 

48.75 

“ 

40 

0 

62.10 

KAHA^HjO 

20 

o.i 59 

54-3 

. tt 







C^H 6^4 


228 


Solubility of Succinic Acid in Aqueous Solutions of: 

(Doosaj and Bhagwat, 1933 .) 

Sodium Chloride at 25 0 Sodium Salicylate at 14.3 0 


Gms. per liter 

____-A..... 

Gms. 

per 

liter 


Gms. 

j>er liter 

' NaCl 

W4 ' 

r NaCl 




/ C Q H 4 <0H)C00Na 

C 4r H fl°4 

Q.O 

70.03 

313.28 


22.74 


0.0 

50.23 

17.70 

74.85 

316.07 


10.00 


11.58 

59.00 

35.40 

68.55 

319.01 


4.51 


22.11 

63.84 

44.^5 

66.51 

321 . 82 


3.62 


40,53 

70.98 

ll8.00 

52.25 

327.87 


3.00 


8l.06 

82.94 

177.00 

42.27 

333.97 


2.01 


121.60 

93.71 

221.25 

36.03 

347.06 


1 .04 


162.13 

97*79 

295.00 

26.52 

354.00 


0.52 


243 . 20 

86.80 

Solubility of Succinic Acid 

in Aqueous 

AND 

in Pure Ethyl Alcohol. 




(Wright, 1927.) 










Gms. C 

per 


8olvent 



t° 


4 D 4 

100 gms. solvent 

Aq. 50 wt. 

% CLELOH 



20 



13.7 

11 11 n 

n 



30 



20.9 

Pure 

11 



20 



10.05 

11 

11 



30 



11.9 

Solubility of Succinic Acid 

in Aqueous Solutions of Dioiane at 25°. 



(Herz and 

Lorentz, 1929.) 



cc Dloxane per Gm. 

Equiv. C 4 H 8 0 4 

cc Dloxane per Gm. 

Equiv. C 4 H 6 0 4 

lop cc aq. 

solvent per 

liter sat. sol. 

100 cc 

aq . solvent per 

liter sat. sol 

10 


0.79 



75 


1.76 

33 


1 .24 



80 


1.66 

50 


1 .42 



100 


1.36 

66 


1.66 






Solubility of Succinic Acid in Aqueous Acetone at 20°. 



(Herz and Knoch, 1904.) 




cc. Acetone per 

QHffOj per 100 cc. Solution. 


cc. Acetone per 

C 4 H 6 0 4 per-ioo cc. Solution. 

xoo.cc. Solution. 

jMillimols. 

Gms. 


xoo cc. Solution. 

Millimols. 

Gms. 

O 

IO7.8 

6.363 


60 


275-7 

16.27 

IO 

I27.4 

7-519 


70 


278.5 

16.44 

20 

155-8 

9.194 


80 


265-3 

15.66 

30 

•f86. 7 

11.02 


90 


201.9 

II .91 

40 

225-4 

13-30 


:oo 


5 i -5 

3-04 

50 

254-3 

15.01 







Solubility of Succinic Acid in Aqueous Glycerol Solutions at 25 0 . 

(Herz and Knoch, 190s,) 


Wt. % 
Glycerol in 

C 4 H<A per 100 cc. 
Solution. 

Sp. Gr. of 
Solutions. 

Wt. % 
Glycerol in 

C 4 Hfl0 4 per 100 cc. 
Solution. 

Sp. Gr. of 
Solutions. 

Solvent, 

Millimols. 

Gms.' 

Solvent. 

Millimols. 

Gms. 

O 

133.4 

7.874 

I.0213 

40.95 

105.8 

6.244 

I.1120 

7-13 

128. 2 

7.566 

1.0407 

48.70 

99.9 

5.896 

I.1298 

20.44 

Il 8.3 

6.982 

I.0644 

69.20 

88.5 

5-223 

I.1804 


£. _ O _ _ _4« - . £. 
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Distribution of Succinic Acid between Water and Ether at 15 0 , 20° 

AND 25.5 0 . 

(Pinnow, 1915-) 

Results at 15 0 . Results at 20°. Results at 25.5 0 . 

Gm. Mols. per Liter. ^ Gm. Mols. per Liter. c Gm. Mols. per Liter. c 

•Aqueous Ether “/* Aqueous Ether Aqueous Ether p* 

Layer (c). Layer ( c \). Layer (c). Layer (c'). Layer (c). Layer (s'). 

O.474 O.6783 6.05 O.644 O.096 6.71 O.3293 0.0438 7.52 

O.2585 O.O415 6.23 O.312 0.046 6.87 O.1768 O.0235 7.52 

O.II75 0*0187 6.28 O.151 0.02l8 6.93 O.0894 O.OI16 7.71 

O.O405 0.006 6.75 

Very careful determinations of this distribution at 0° and at 25 0 , in which the 
ionization of the succinic acid in the two solvents is taken into consideration, are 
given by Chandler, 1908. Two determinations at o° and two at 15 0 are quoted 
by Kolossovsky, 1911. Earlier data for this system are given by Nernst, “Theo¬ 
retical Chemistry, 3rd English edition, p. 496. 


Distribution of Succinic Acid Between Water and Ethyl Ether. 


Results at 15 °. 

Gms. (CH a );,(COOR) s per 100 ^ms. 

(Forbes and Coolidge, 1919.) 

Results at 20 *. 

Gms. (dfTj) 8 (COOH) 2 per 100 gras. 

Results at 26 ° 

Gms. (CH*)j(C 06H), per ioo gms. 

H 3 0 layer. 

(C a H 6 ),p layer. 

H,0 layer. 

^ (CjH 5 ) s 0 layer. 

R'jO layer. 

(C a H 5 ) s 0 layer. 

2.285 

* o. 5 o'i 5 

1.274 

0.2325 

2.273 

0.410 

2.689 

0.592 

2.655 

0.528 

4.38 

0. 8 o 4 

3.475 

0.773 

3 .o 3 

o. 6 o 5 

6.44 

1.208 

5.22 

1.182 

3.82 

0.768 

8.76 

1.214 

5.68 

1.289 

5.57 

1.137 

_ 

1.689 



7.10 

i .475 




Calculations of the undissociated acid in each layer ate also given by the authors* 
Results at f 9 p . Results at 2 r>°. 


(Schilow and Lepin, 1922 .) ( Smith, 1921 , 1922 .) 

Urns. (CH*) S (COOH), MUlimols. (CH a ), (COOIf)* 

•per 100 cc. per liter 


^ *0 


c. 

H,0 

(C s H s ) a 0 

c. 

ayer (C,) 

ay«r (C,) 

Gi 

layer (C,). 

layer (C,). 

Ct 

O.975 

0. i33 

Or. I 364 

I .600 

O.2880 

0.180 

1.910 

0.266 

0.1393 

2.625 

0.4875 

0.186 

3.940 

0.554 

0.1406 

4.3625 

0.8625 

0.1975 

8,160’ 

k 1.i54* 

0. i4n 

7-95 

1.55 

0.195 

* Sat. 

With (CH s ) a (COOH) s . 


<3.8o 

2.7 5 

0-199 


Additional data upon the distribution of succinic acid between water and ether 
are given by Wosnessensky, 1923, and Perschke, 1926. 


Distribution of Succinic Acid Between : 


Water and Amyl 

Water 

and Chloroform 

Acetone and Glycerol 

Ether at 19 °. 


at 25 °. 



at 25 °. 


(Sthilow 







and Lepi 

n, 1922 .) 

(Smith, l»ai, 1922 .) 

(Smith, 1921 , 1922 .; 

> 

Gms. (CH S 

,)*(COori) a 

MUlimols. 

(CH a ) s (COOH) s 


Mllllmols. (CHjMCOOH), 


_per' liter of 

per 

liter of 


per^ 

liter of 


H *0 

Amyl ether 

H s 0 

CIIC 1 3 

C, 

Acetone 

Glyce/rol 

A 

layer. 

layer. 

layer (C x ). 

layer (C s ). 

Cl* 

layer (A). 

layer (G). 

• G* 

I.914 

o.o 355 

i 3 . 5 o 

0 . l 5 

O.OIIO 

O.7625 

1.35 

0.565 

2.675 

o.o 448 

20. 5 o 

o. 3 o 

0.0146 

1.325 

1.9626 

0.675 

4.270 

o.o 54 i 

34.90 

0.60 

0.0172 

i . 55 o 

2.675 

o. 58 o 

4 . 83 o 

o.o 564 

48.00 

0.95 

0.0198 

2.925 

4 .725 

0.619 

6.56 

0.0708* 

* Solid Phase present. 


3.270 

5.70 

0.575 


100 cc. sat. sol. of succinic acid in acetone contain 3.86 gtns. (CH 2 ) 2 (CO OH)* 

at 20 °. ( Viseur, 1926 .) 

100 gms, p cymene dissolve 0 ;O 2 gms. succinic acid at 25 °. (Wheeler, 1920 .) 

Freezing-point data for mixtures of succinic acid and urea are given by Kremann, 
Wfihftr and Zechner. 10^5. 
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Distribution of Succinic Acid between Water and Amyl Alcohol 

AT 20°. 

(Herz and.Fischer, 1904.) 


Millimols iQHaQ* 
per 10 cc. 

Gms. C4H4O4 
per 100 cc. 

Millimols $C 4 He0 4 
per 10 cc. 

Gms. C 4 H«0 4 
' Der 100 cc. 

/uconoi 

Layer. 

O.1888 
0*3643 
O.7077 
1.440 

2* 715 

Layer. 

O.2684 

0.5252 

1-0373 

2.1266 

4-0495 

Alcohol 

Layer. 

0.III4 

O.215 

O.418 

0.850 

1.603 

Layer. 

O.1584 

O.310 

0.612 

*•255 

2.391 

Alcohol 

Layer. 

3899 

5.199 

6 - 334 

7- II9 

Layer. ' 
6.0795 
8.099 

10.170 

11 •555 

Alcohol 

Layer. 

2.302 

3.069 

3-739 
4. 202 

Layer/ 

3- 588 

4- 779 
6 

6.821 


Distribution of Succinic Acid Bbtvbbn Water and 
Iso Amyl Alcohol at 25°. 



(Koloss owsky. 

Kullkow and 

Bekturow, 1935 .) 



Qm. Mols. per liter 

1 

On. Mols. (aL>) o (C 00 H)„ per liter 

1 

ngu 

Alcohol layer(2}' 

F 

layer(l) 

-a. 

Alcohol layer(2) v 

J 

0.119 

0.138 

0.175 

0.226 

0.370 

0.075 

0.088 

0.106 

O.I36 

O.238 

1.59 

1.59 

1.65 

1.64 

1-57 

0.502 

O.615 

O.766 

O.992 

1.208 

O.314 

0.389 

0.489 

0.615 

0.778 

i*6o 

1.58 

1-57 

1.61 

1.63 


Distribution of Succinic Acid Bbtwbin Wats* and Phbnol. 

(Campbell and Campbell, 1997 .) 


c° 

Oma. (CHg)^OOHj^>er 100 gms. 

2 

0 0,118 • (CILMCOQHL, per 100 gins. 2 


NLojrer^i j 

" la y®r(2) x 

T 

layer(l) 

C a H 6 0H layer(2) v 1 

2.0 

10.5 

14.5 

19.1 

ai.7 

3.95" 

3.98 

3.98 

4.10 

4.04 

4.05 

4.15 

4*10 

4*08 

4.05 

1.02 

1.04 

1.03 

1.00 

1.00 

24*5 4.54 

29.9 3.87 

31.0 4.13 

34.2 3.79 

4*47 1.00 

3.82 O.99 

3.95 0.955 

3.87 1.02 


Solubility of Succinic Acid in Alcohols and in Ether. 

(Timofeiew, 1891 , 1894 ; at i S °, Bourgoin, 1878.) 


Solvent. 

Gms. (CHj^COOH)* 

per 100 Gms. 

— A 

Solvent at: 

Abs. Methyl Alcohol 
Abs. Etbyl 

90% “ 

Abs. Propyl “ 

Abs. Ether 

Isobutyl Alcohol 

—i 0 . 

IO.51" 

5-o6 

2. II 

+15°. 

12*59 

7*51 

1.265 

+ai.5°. 

I9.4O 

9-49 

4-79 

2-73 

+39°-' 

’28.7 

15 

7*53 


loo gms. 95 per cent formic acid dissolve 2.06 gms. (CH 2 ) 2 (COOH) 2 at 18.5°. 

(Aschan, 1913.) 






SOLUBILITY OF SUCCINIC ACID IN SEVERAL ORGANIC SOLVENTS AT 28°. 
(Desal and Patel, 1036 .) 


Solvent 


Mol- fraction 
in sat. solution 


Solvent 


Mol. fraction C^HgO^ 
In sat. solution 


Acetone 

Carbon Tetrachloride 

Benzene 

Toluene 

IB Xylene 

Chlorobenzene 


0.02948 

0.0000118 

0.00002824 

0.0000298 

0.0000304 

0.0000476 


Nitrobenzene- 
Chloroform 
Methyl alcohol 
Ethyl alcohol 
a Propyl alcohol 
a Butyl alcohol 


0.000128 

0.000138 

0.05620 

0.04865 

0.03613 

0.02618 


Data for the solubility of Succinic Acid in Acetone in presence of 
Maleic and of Fumaric Acids and vice versa at 20° are given by Viseur, 

19 26. 

Diagrams showing the solubility of Succinic Acid in various binary 
mixtures of Water, Acetone, Carbon Tetrachloride, Methyl, Ethyl and 
Propyl Alcohols at 20° and at 40° are given by Bancroft and Butler, 1932. 


Freezing-point data are given for mixtures of Succinic Acid and: 


1.2 Dichlor ethaneU* 
Di nitro phenolli) 
Fumaric Acid(3) 
Hydroquinoneii) 
Maleic Acid(3)(5) 
a Naphtholt1) 


p Naphthol(i) 

<* Naphthylamine(2) 
(B " <2) 

m Nitro phenol(i) 

§ " " 

henol(1) 


Pyrocatechol(i) 

Pyrogallol(i) 

Picric Acid 
Resorcinol(1) 

1.1.2.2 Tetra chloro ethane (4 > 

Azo benzeneC3) 


(1) Kremann, Zechner and Drazil, 1924; (2) Kremann, Weber and Zechner 
1925; (3) Kremann and Zechner, 1925; (4) Timmermans and Mme.Vesselovsky 
1931; (5) Grimm, Gunther and Titus, 1931* 


METHYL MALONIC ACID (Iso Succinic Acid) CH(CH 3 ) (C00H) 2 . 


100 gms. H«0 dissolve 123.8 gms. CH(CH S ) (COOH) 2 at 25 0 . 

0.003 gm. " " " 

(Yerkade and Coops, 1930a.) 




The critical solution temperature of a mixture of methyl malonate and 
camphene is 74* and there is 44*6 percent methyl malonate present. 

(Lecat, 1930.) 
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MALIC ACID (inactive) COOHCH(OH)CH g COOH. 

Solubility of Malic Acid in Water. 

(Lange am Sinks, 1930 *) 

From the determinations at approximately 5 ° intervals a curve was 
plotted and from this the equation C = o.438t + 47.04 was derived. The 
following results were calculated from the authors' equation. 


t° 

Gtas. C^HgOg per 

100 gms. sat. sol. 

t° 

Gms. C 4 HgOg per 

100 gms. sat. sol. 

0 

47.04 

40 

64.6 

10 

51.42 

50 

68 . 9 ( 68 . 95 ) 

20 

55*8 

60 

73 . 3 ( 72 . 85 ) 

25 

58. 0(59.is at 26 ) 

70 

77 . 7 ( 76 .85) 

30 

60.2 

80 

82.1(80.65 at 


The authors also give results for the densities and refractive 
indices of aqueous solutions of malic acid. 

The results in parentheses are by Weiss and Downs, 1923. 

The solubility of laevo Malic Acid in Water is given by Timmermans 
and Dumont, 1931, as 26/96 gms. C 4 H g 0 g per 100 gms. H 2 0 at io° and 36.35 
gms. at. 20 0 . The eutectic point is given as at -2.20 0 with 15.0 gms. 1 
malic acid per 100 gms. H g 0. 

Solubility of Malic Acid in Aqueous Solutions of Phosphoric Acid at 25°. 

(Walton and Kepler, 1930 .) 


Normality of 

Normality of ^HgOg 

Normality of 

Normality of C 4 H e O g 

M. HgP 0 4 

In sat. sol. 

H. HjPO^ 

In sat., sol. 

0.0 

II.06 

23.23 

3.02 

4.96 

8.88 

28.94 

2.70 

15.44 

4.74 

32.10 

2.72 

16.76 

4.48 

35.81 

2.82 

20.08 

3.68 

38.15 

2^95 

CO 

1 

H 

M 

H 

H 

* 

of Malic Acid in Aqueous Solutions of Sulfuric Acid at 30 0 

(Dlttmar, 1930 .) 

Normality of 

Normality of C 4 H 6 0 g 

Normality of 

Normality of C 4 H fl 0 g 

^•V °4 

In sat. sol. 

aq. n z so A 

In sat. sol. 

0.0 

11.21 

19.08 

3.568 

4.212 

8.045 

23.54 

5.005 

9.416 

5.451 

25*26 

6.071 

14.00 

3.568 

28.44 

7.090 


Distribution of Malic Aero between Water and Ether, (Pinnow, 1915.) 
Results at 15 0 . Results at 25.5 0 . 


Gm. Mols. Acid per Liter: 

Dist. Coeff. 

Gm. Mols. Acid per Liter. 

Dist..CoefL 

H s O Layer. 

Ether Layer. 

H 2 0 Layer. 

Ether Layer. 

0.564 

0.0091 

62 

1 .179 

O.OI72 

68.4 

0.288 

0.0045 

64 

0.582 

0.0082 

71 

O.ISI 

0.0024 

62.9 

0.293 

0.0040 

73 

O.967 

0.0157 

6l.6 

O.I42 

0.0020 

7 i 
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Distribution of Malic Acid at 25 ° Between Acetone and Glycerol.* 

(Smith, 1021,1922.) 

MlUimols. COOE, CH S . CHOII; COOH per llte'r ol . 


Acetone layer (A). 

Glycerol layer (G). 

G 

0.475 

2.60 

0.182 

0.675 

3.75 

Of 180 

I. 10 

5 . 5 o 

0.200 

*2.2875 

11.0625 

0.207 


Solubility of l Malic Acid in Several Solvents. 


100 

gms. 

methyl alcohol 

dissolve 124.8 

gms. malic 

acid 

at 

0°. 

(l) 

II 

" 

11 it 

" 167.7 

it 

11 

11 

11 

19.1°- 

( 

II 

it 

ethyl 

" 91.4 

11 

11 

ti 

11 

19 °. 

(l) 

II 

11 

propyl " 

" 54 

n 

n 

11 

11 

19 °- 

U) 

It 


dichlorethylene 

" 0.009 

n 

11 

11 

11 

15 °. 

(2) 

It 

m 

trichlorethylene " 0.010 

ii 

11 

11 

it 

15 ° 

(2) 

II 

h 

ethyl ether 

" 2.96 

11 

11 

n 

11 

20°. 

(3) 

(1) 

Timofeiew, 1894; (2) 

Wester & Bruins, 

1894 ; ( 3 ) 

Timmermans and 


Dumont, 1931. 

Freezing-point data are given for mixtures of: 


d Malic Acid + 1 
" " + d 

r. n + X 

n n + d 

" " + 1 


Malic acid(i) 

Chloro succinic acid(2) 
" " " (2.) 

Tartaric acid(2)(4) 
n M (2)(4) 


1 Malic Acid + Meso Tartaric acid(2) 

" *' + d Phenyl glycollic 

" + acid(3) 

it " + 1 11 11 

" " + d Tartaric acid + H 2 0 ( 4 ) 


(1) Timmermans and Mme. Vesselovsky, 1932; (2) Timmermans and Meuse, 
1931; (3) Timmermans and Motuik, 1932; (4) Timmermans and Dumont, 1931* 


TARTARIC ACIDS C 2 H 2 (OH) 2 (COOH) 2 . d, l, and racemic 
Solubility of Each Separately in Water. 

(Leidie,i88 2 .) 

t*. Grams Tartaric Acid per 100 Gms. H 2 0 . t°. Gms. Tartaric Add per too Gms. H 2 0 . 

/-*-v t -*-\ 



Dextro 

Racemic 

Racemic 


Dextro 

Racemic 

Racemic 


and Laevo 

Ac. 

Ac. 


and Laevo 

Ac. 

Ac. 


Acids. 

Anhydrous. 

Hydrated. 


Acids. 

Anhydrous. 

Hydrated 

0 

115.04 

8.l6 

9*23 

50 

195.0 

50.0 

59-54 

10 

125.72 

I2.32 

14.00 

60 

TI 7 - 5 S 

64-52 

78-33 

20 

139-44 

l8 .O 

20 .60 

70 

243.66 

80.56 

99.88 

25 

147.44 

21-4 

24.61 

80 

273-33 

98.12 

124.56 

30 

156.2 

25.2 

29.IO 

90 

306.56 

117.20 

15274 

40 

176.0 

37 -o 

43*32 

100 

343-35 

137-80 

184.91 


100 gms. H *0 dissolve 140.8 gms. tartaric acid at 15 0 . The Sp. Gr. of the sat. 
solution is 1.31. (Greenish and Smith, 190a.) 
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The following results for the solubility at 25 0 of dextro tartaric acid 
racemic tartaric acid and mixtures of the two are given by Findlay and 
Campbell, 1928. 


Acid 

Dextr6 Tartaric Acid 
Racemic. Id + 1) Tartaric Acid 
Dextro + Racemic " M 


Gms. acid per 100 gras. HgO 

147.7 

21.5 

103.8(d) + 11.8(1) 


Later, very careful determinations by Dalman, 1937, differing somewhat 
from the results of Leidie, 1882, correspond to a straight line expressed 
by the equation C = si.8573 + 0.2643 t. From this equation the following 
results were obtained. 



Gms. C 4 H g 0 6 per 

Solid 

t° 

Gms. C^HgOg D er 

Solid 


100 gms. sat. sol. 

Phase 


100 gms. sat. sol.' 

Phase 

16.18 

Eutec.48.l8 (l) 

Ice ♦ CH, 0 , 
Wt 

50 

65.072 

C 4 H 6 ° 

0 

51.8573 

60 

67.715 


10 

54-490 


70 

70.358 

II 

20 

57.143 

II 

80 

73-001 

II 

25 

58.464 

II 

90 

75.644 

II 

30 

59.786 

II 

100 

78.287 

It 

40 

62.429 

II 





(1) Timmermans and Dumont, 1931. 


TARTARIC ACID C a H a (OH) 2 (COOH) 5 . 

Solubility of Tartaric Acid in Aqueous Solutions of Acetic Acid, 
Hydrochloric Acid and of Sulfuric Acid at 25°. (Knox and Richards, 1019.) 


Results 

for Acetic Acid. 

Equlv. Normality 

Results 

for Hydrochloric Acid. 

Equlv. Normality 

Results 

for Sulfuric Acid. 

Equlv. Normality 

CHjXOOir. C,II s ( 0 H) 8 (C 00 H),. 

ft Cl. 

C s H s ( 0 H),(C 00 I 1 ) 2 . 

h,so 4 . 

C»fta(OH) a (COOII)i 

0 . 2.5 

10.09 

0.0 

10.260 

I.798 

8 . 5 l 

0.60 

9.875 

1,257 

8.528 

4.043 

6.64 

1.23 

9 . 5 i 5 

2.568 

7.092 

6.807 

4.73 

2 . 63 

8.717 

4.466 

5.434 

9*895 

3 . r 8 

4.25 

7.718 

6 . 3 o 3 

4 . 35 o 

12.54 

2.43 

6.12 

6.548 

8.144 

3.77 

i 5.46 

1.95 

8 . 3 o 

5 . i 5 r 

9-89 

3.43 

18.10 

1.77 

10.89 

3 . 5 o 5 

10. 5 i 

3.42 

19*85 

1.86 

14.14 

16.91 

1.594 

0.344 

11.17 

3:42 

22.17 

2*74 


Solubility of Tartaric Acid in Aqueous Ethyl Alcohol Solutions at 2 s 0 . 

(Seidell, 1910.) 


Wt. Per cent 

<*28 Of 

Sat. Sol. 

Gms. CaHaCOHMCOOH), 

Wt. Per cent 

<*26 Of 
Sat. Sol. 

QHsOH 

per 100 Gms. 

C 2 H 6 OH. 
in Solvent. 

in Solvent. 

Sat. Sol. 

Solvent. 

O 

X. 3 2 I 

57-9 

137-5 

60 

1.142 

IO 

I.300 

56 

127.3 

70 

I -095 

20 

I.276 

54-1 

II7.9 

80 

I.040 

30 

I.251 

52 

108.3 

90 

o -973 

40 

1.220 

49.6 

98.4 

95 

0-937 

50 

I.184 

47 

88.6 

100 

0.905 


Gms. C 2 H 2 (OH) 2 (COOH) 2 
_per 100 Gms. 


Sat. Sol. 

Solvent. 

43-9 

78.3 

40. 2 

66.9 

35-3 

54-6 

29 

40.8 

25-4 

34-1 

21.6 

27.6 
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Solubility of Dextro Tartaric Acid, Racemic Tartaric Acid and Mixtures 
OF THE TWO IK 93.8 WT. ETHYL ALCOHOL. 

(Findlay and Campbell, 1928 .) 


Solid Phase 


Qms. C^HgOg per 100 gms^ 93.8 Wt. % CgHgOH at: 


16 


26 


40 


Dextro acid 

Racemic acid (total d + 1) 
Dextro + racemic acid 


25.17 

2.006 

24-92d 

. 1.09I 


30.65 
3.153 
40.26d 
0.2I 


43.04 

5.01 

5i.o6d 

I.04I 


61.70 

6.299 

94 * 04 d 

1.581 


The authors also give similar results for dextro and racemic Methyl 
Tartrate, Methyl Diacetyl tartrate, Ethyl Diacetyl tartrate and Methyl 
Dibenzyl tartrate. 

Solubility of Tartaric Acid in Aqueous Solutions of Salts at 25 0 . 

(Herz and Hlebenthal, 1929 .) 


In aq. Potassium Chloride 


In aq. Sodium Chloride 


Gm. Equlv. 

, per liter 

Gm. Equlv. 

, per liter 

KC 1 

"wT 

r NaCl 

We " 

0.0 

10.04 

0.75 

9-94 

1.0 

9.92 

1.20 

9.84 

1.68 

9.92 

1.52 

9.78 

2.25 

9.90 

1.70 

9-78 

2.70 

9.90 

3 . 70 (l) 

9-77 


(1) An excess of NaCl was present. 


Distribution of Tartaric Acid between Water and Ether. 

(Pinnow, 1915.) 

Results at 15 0 . Results at 27 0 . 


Gms. Mols. per Liter. 

c _ 

Gms. Mols. per Liter. 

_A_____ 

c 

HjO Layer, c. Ether Layer, c'. 

c’ 

H.O Layer, c. 

Ether Layer, c'. 

c' 

I.402 O.OO72 

197 

I.625 

0.0070 

233 

O.790 O.OO37 

216 

O.857 

O.OO33 

259 

O.446 0.0022 

210 

O.427 

O.OOl6 

268 


Distribution of Tartaric Acid Between Water and 
Iso Amyl Alcohol at 25°. 

(Rolossowsky, Kullkow and Befcturow, 1936 .) 


^ HgO layer(l) 

-: ... 

Alcohol layer( 2 ) x 

2 ^gO layer(l) 

416 6 ' - 

Alcohol layer( 2 ) 1 

2 

0 .454 

0.029 

15.66 

4.44 

O.52 

8.54 

O.674 

0.047 

14.34 

5.42 

0.72 

7 -S 3 

1.370 

0.114 

12.02 

6.83 

0.98 

6.97 

2.010 

O.198 

10.15 

8.48 

1.57 

5-40 

2.600 

0.255 

10.20 

10.51 

2.80 

3-75 
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Distribution of Tartaric Acid Between 

Water and Ether. Acetone and Glycerol 

Results at 19 °. Results at 25 °. Results at 25 °. 

(Schilow and. Lepin, (Smith, 1921 , 1922 .) (Smith, 1921 , 1922 .) 


Gms.C,H a (OH } 2 (COOII ) 3 
pe r too cc. of 

ir 2 o (C 3 ir s }jO 

layer (C t ). l.ayer (C 2 ). 
16.70 0.074^ 

33,60 O.I 54 
66.80 O.367 
107.4 0.890 

137.0* 1.600* 


Miliimols. C 3 H s (OH) 2 (COOII) 2 



_per liter of 

C s 

H a 0 

(C s h 5 ) 2 o 


layer (C t ). 

layer (C 2 ). 

0.0044 

8.40 

0.625 

0.0046 

2 t . 62 

i . 5 oo 

0.00.5 5 

37.55 

2.562 

o.oo 83 

98.75 

6.062 

o.oi17 

* Excess solid present. 


ioo gniSi 86.5 °/o glycerol (d = 1.2326) 
C a H*(OHK(CO 0 H)* at 2o°< 


Miliimols. C a K 3 (OH) 2 (COOH) 2 
per liter of 


C s 

Acetone 

Glycerol 

A 


layer (A). 

layer (G) 

G " 

0.0745 

0.4l2 

2-5 

o.i 5 o 

0.0694 

0.445 

3.07 

0, i 36 

0.0683 

0.626 

5.77 

0. io 5 

o.o 6 i 3 

O.60 

6.00 

0.100 


i . 3 o 

16.75 

0.080 

dissolve 

n 5.5 - 

— 161.7 

gms. 


100 gms. 98.5 Vo glycerol (d — 1.2645) dissolve 60.5 — tid 7 e-ms 
C 2 H 2 (OH) 2 (COOH) 2 at 20°. y 4-7 gms. 

Saturation was approached from below and from above. In the letter case 
esters were formed and the higher results include the acid which had passed into 
solution in the form of ester, (Hblm, 1921,1922} 

Solubility of Tartaric Acid in Alcohols. 

(Timofeiew, 1894.) 


Methyl Alcohol 


Ethyl Alcohol 


- 3 
+19.2 

23 

39 
~ 3 
+ 19.2 


Gms^QK^ (OH) 2 - 

per 100 Gms. 
Solvent. 

67-s 

70. I 


Ethyl Alcohol 

u 

Propyl Alcohol 


+23 
39 
- 3 

+ 19* 2 
23 

39 


Go t» r 

per 100 Gms. 
Solvent. 


Solubility of Tartaric Acid in Several Solvents. 


Solvent. 

Sp. Gr. of 
Solvent. 

of 

Sat. Sol. 

t°. 

Gms. QjHaCOKQr 
(COOH) 2 per 100 Authority. 

Gms. Solvent. 

Amyl Alcohol 

d 2 0 ==0.817 

0.824 

25 

3 • 5 ° (Seidell, 1910.) 

Benzene 

d™, = 0.873 

0-875 

25 

O.O086 

Carbon Tetrachloride 

^>5 = I.587 

1.589 

25 

0 

00 

w 

0 

d 

Ether 

^22 = O.711 

0.715 

25 

0.61 “ 




15 

0.40 (Bourgoin, 1878.) 

Dichlorethylene 



15 

0.005 (Wester& Bruins,’14.) 

Trichlorethylene 



15 

0.005 


100 gms. Ethyl Ether dissolve 0.310 gm. dextro tartaric acid at 20°. 

" " " " " 0.313 " laevo " n " " 

(Timmermans and Dumont, 1931.) 

F.-pt. data are given for mixtures of the d and racemic modifications of dimethyl 
ether of tartaric acid, and for mixtures of the d and racemic modifications of di¬ 
methyl ether of diacetyl tartaric acid by Roozeboom .(1899). Results for mixtures 
of the d and i forms of the diformalic derivative of racemic tartaric acid by Ringer 
(1902), 7 Results for mixtures of d tartaric acid and racemic acid ester and for d 
diacetyl; tartrate and racemic acid ester are given by Beck (1904). Data for 

_ : t j _ tt .l_ —l._ *__1 x_• _ r j ' a * j* ft 1. #■. 
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Data for the melting-points of mixtures of dextro and laevo tartaric 
acids are given by Findlay and Campbell, 1928. The authors also give 
data for the freezing- or melting-points of active and racemic methyl 
diacetyl tartrates, ethyl diacetyl tartrates, methyl dipropionyl tartrates 
and methyl dibenzoyl tartrates. 

TARTARIC ACID 


Freezing-point data are given for various mixtures of: 


&, 1 and racemic Tartaric Ac ids (2) (3) 

” + malic acids(3)(s) 


+ " + H 2 0 ( 5 ) 

+ chloro succinic acids(3) (1M5) 
+ " " " + fl 2 0 ( 5 ) 

+ aspartic acid(3) 

+ asparigine + H 2 0(3) 

+ iso butyl ester(6) 

+ phenyl glycolic ester!4) 

+ " ” " + H 2 0(4) 


( 1 ) Timmermans and Mme. Vessolovsky, 1931; {2) Timmermans and Mme. 
Vessolovsky, 1932; (3) Timmermans and Heuse, 1931: (4) Timmermans and 
Motiuk, 1932; (5) Timmermans and Dumont, 1931; (6) Campbell, 1929* 


ERYTHRITOL TETRA NITRATE i (Nitroerythrite) (CHN 0 3 CH 2 N 0 5 > 2 . 

Freezing-point data for mixtures of ErytKritol Tetranitrate and each 
of the following compounds: Nitromannite, nitro penta erythrite, nitro 
phenetol, p nitro toluene, 2.4.6 tri nitro toluene and q dinitro benzene 
are given by Urbanski, 1933» 1934. 

BUTYRO NITRILE CH 5 (CH 2 ) 2 CN. 

Freezing-point data are given by Joukovsky, 1934, for mixtures of 
Butyro nitrile with Acetonitrile, Proprio nitrile, Valeronitrile and 
with Benzene 


BUTYL CHLORALDEHYDE CH 2 C 1 (CH g ) 2 CH 0 . 

Freezing-point data for mixtures of Butyl chloraldehyde and Pyramidon 
are given by Pfeiffer and Seydel, 1928. 


BUTYL CHLORAL HYDRATE CH 3 CHC 1 CC 1 2 CH( 0 H) 2 . 

Freezing-point data for mixtures of Butyl chloral hydrate and Anti- 
pyrine are given by Pfeiffer and Seydel, 1929* 
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ChloroACETIC ACID ESTERS. 

Solubility of Monochlor, Dichlor, and of Trichloracetic Ester 
in Aqueous Alcohol at Room Temperature. 

{Bancroft — Phys. Rev. 3,193* *895-06, from results of Pfeiffer, Z. physik. chem. 9, 469, '93«) 


cc. Elhyl 
Alcohol in 

cc. HoO added to cause separation of a second phase 
in mixtures of the Riven amts, of Alcohol and 3 cc. of t 

_ 

Mixtures. 

CHaClCOOCaHs. 

CHCI2COOC2H5 

CCI 3 COOC 2 H* 

3 

I.32 

0.90 

0.65 

6 

4.01 

2.45 

1.80 

9 

7 - 3 ° 

4*33 

3.02 

12 

10.78 

6.60 

4*50 

IS 

16.16 

9.20 

6.50 

18 

22.16 

. •« 

• • • 

21 

38.74 

• • • 



METHYL PROPIONATE QH4COOCH3. 

100 gms. H2O dissolve 5 gms. C 2 H 6 COOCH 3 at 22 0 . (Traube, 1884.) 

More recent data for the solubility of methyl propionate in water are given by 
Herz (1917). 


ot BROMO a BUTYRIC ACID CH 3 CH 2 CHBrCOOH. 

Distribution of a Bromo a Butyric Acid at 35° Bbtwbbn: 

(Smith and White, 1929 .) 


Water and Chloroform 

Gm. Mols. C 4 H 7 0 gBr per liter 

Water and Benzene 

Qm. Mols. C^OgBr per liter 

Water and Toluene 

Om. Mols. C A H 7 0j>Br per liter 

5gO layer 

CHC 1 3 layer' 

' HgO layer 

CHC1 3 layer' 

'H g 0 layer* 

CHtl 3 layer" 

0.00746 

0.00667 

0.00786 

0.00471 

0.00887 

0.00377 

0.00952 

0.00957 

0.01010 

0.00669 

O.OH38 

0.00541 

O.OII99 

0.01391 

0.01153 

0.00795 

0.01290 

0.00658 

O.OI387 

0.01750 

0.01307 

O.OO962 

O.OI469 

0.00800 

0.01553 

0.02069 

0.01547 

O.OI248 

0.01737 

0.01058 

0.01706 

O.O24O4 

0.01744 

0.01523 

O.O1964 

O.OI3O3 

0.01900 

0.02914 

0.02134 

0.02051 

O.O2386 

0.01799 

O.O2164 

O.O362I 

0.02838 

0.03272 

0.03190 

0.02920 

O.O2428 

0.04352 

0.03778 

0.05257 

0.04215 

O.O482O 

O.O2689 

0.05101 






Distribution of <* Bromo Butyric Acid Bbtwbbn 
Water and Olive Oil at 25°. 

(Bodansky and MeI43, 1932 .) 


Om. Mols. C^RyOgBr per liter 1 

A HgO layer (1) 011 layer (2) v 2 


O.O456 

0.088 


0-059 

0.125 


0.77 

0.704 
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y Phospho n BUTYRIC ACID HOQC,CH 2 .CH.CH a PO(OH). 

100 gms. sat. solution of y phospho n butyric acid in water contain 4* *3 gms. 
HO OC.CH 2 .CH.CHj 1 .PO (OH) at o° and 53.3 gms. at 30°. ( Nyien, 1926 . ) 

PMALAMINIC ACID CH 2 (OH)COOH:CH 2 CONH 2 , CH 2 C00.NH s .CHC00H. 


d jS 
l 


Solubility in Water at i 8°. (Lutz, 1902.) 


Compound. 

M.-pt. 

Gms. per 100 
Gms. HjO. 

(a) 2) in Water 
C=i, 1=2. 

Malaminic Acid 

149 

7-52 

+9.70 

a 

149 

7 - 5 o 

- 9-33 

6C 

148 

4.02 

. . . 


1 and dl ASPARTIC ACIDS H 00 CC 2 H 3 (NH 2 )C 00 H. 

Solubility of 1 and of dl Aspartic Acid, Each Determined 
Separately,in Water. 

(Dalton and Schmld.t, 1933 .) 


In the case of the 1 Aspartic Acid 38 determinations were made at 9 
temperatures between o°and 60 °. In the case of the 41 acid 30 determina¬ 
tions were made at 9 -temperatures between o° and 65°. From the solubility 
equations obtained from these results the following values for regular 
intervals of temperature were derived. The values above 65° are less 
accurate than those below. The density of approximately saturated solu- 


tions 

t° 

at 25 0 was very 

Gms. per 

close to 1.00. 

100 gms. HgO 

r o 

Gms . per 

^1000 gms. HpO 


^1 aspartic acid 

dl aspartic acid ' 

t 

J 1 aspartic acid 

dl aspartic acid 

0 

2.09(2.23) 

2.62(3.16) 

45 

10.07 

16.75 

5 

2.49 

3.22 

50 

11 . 99 ( 12 . 54 ) 

20.00(20.98) 

10 

2.96 

4.12 

55 

14.29 

23.75 

15 

3.53 

5.12 

60 

17.01 

28.64 

20 

4-20 

6.33 

65 

20.27 

32.91 

25 

5 . 00 ( 5 . 39 ) 

7 . 78 ( 8 . 16 ) 

70 

24.14 

38.40 

30 

5.96 

9.50 

75 

28 . 75 ( 27 . 14 ) 

44 . 56 ( 47 . 94 ) 

35 

7.10 

11.55 

100 

68.93(48.8) 

85 . 94 ( 99 . 4 ) 

40 

8.45 

13.95 




The 

above results in parentheses are 

by Dunn, Ross and Reed, 1933. 


Those at ioo° were calculated. 


Solubility of dl Aspartic Acid in Aqueous. 
Solutions of Ethyl Alcohol. 

(Dunn and Ross, 1938 .) 



Wt. % CgHgOH 

d. of 

Gms. 

t° 

in aqueous 

sat. 

per 100 gms. 


solvent 

sol. 

solvent 

0 

20.32 

O.972 

0.0703 

n 

42.52 

0.935 

O.O267 

it 

66.94 

0.886 

0.0111 

25 

20.00 

0.963 

O.266 

11 

42.66 

0.926 

0.0992 

11 

67.03 

0.872 

0.0317 



Wt. % CgHgOH 

d. of 

Gms. C 4 H 7 0 4 N 

t° 

in aqueous 

3 &t. 

per 100 gms. 


solvent 

sol. 

solvent 

45 

20.l6 

0.958 

0.680 

II 

42-59 

0.914 

0.255 

11 

67.03 

0.856 

O.0608 

II 

92.61 

0.796 

0.0042 

65 

20.32 

0.952 

1-53 

II 

42.52 

0.902 

0.588 
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Solubility of 1 Aspartic Acid in Aqueous 
Solutions of Ethyl Alcohol at 25 °(?). 

(McMeekin, Cohn and Weare, 1935 .) 


Vol. % CgHgOH 

d. or 

On. Mols. C 4 H 7 0 4 N 

Vol. % CgHgOH 

d. or 

On. Mois. C 4 H 7 0 4 N 

in aqueous 

sat. 

per liter 

In aqueous 

sat. 

per liter 

solvent 

sol. 

sat. sol. 

solvent 

sol. 

sat. sol. 

0.0 

0.9994 

0.0375 

70.0 

O.8826 

O.OOI49 

20.0 

0.9729 

0.0149 

80.O 

0.8550 

0.00070 

40.0 

0.9457 

0.00675 

90.0 

0.8262 

0.00021 

50.0 

60.0 

0.9272 

0.9064 

0.00441 

O.OO264 

100.0 

O.7851 

0.0000116 


/ASPARTIC ACID (Aspariginic Acid) Amino Succinip Acid, HOOC.CH l .CH.NU,coom 
Solubility in Water and in Aqueous Solutions of Salts At 20 °. 

(Pfeiffer and Wttrgler, 1916.) 


Salt. 

Mols . salt 
per liter. 

Gras. C 4 H 7 NO* 
per 100 cc. sat. sol. 

Sait;. 

Mols. salt 
per liter. 

Gms.C t H T N 0 4 
per 100 cc’. sat. sol. 

None (= tt 2 0).. 

, 0.00 

0.4l0 

Ba Cl 2 . .4 . «... 

o. 5 oo 

0.651 

Li Cl.. 

1.17 

0.493 

CaCI 2 . 

0.429 

0.612 

KNO, . 

1.00 

o .633 

» ......... 

0.528 

0.638 

KCI . 

1 .00 

o. 54 o 

0 .499 
o. 55 o 

» ..... 

0.858 

0.745 

0.998 

0.758 

KBr. . 

0. 5 o 

» . 

1.716 
o> 4 d 

» .... 

1.00 

Ca(N 0 3 ) 2 . 

» . 

2.00 

o .638 

SrBr 2 . 

0.486 

o.638 

» . 

4.00 

0.742 

SjtC 1 2 . 

o. 5 t>o 

0.638 

K s S 0 4 . 

o. 5 o 

0,686 

Sr(NOj)j . 

0.204 

0.592 

NaCl. 

o. 5 o 

0,464 

» . 

0.408 

0.751 

» ...... 

1.00 

0.520 

» . 

o. 5 oo 

0.798 

» . 

2.00 

0.541 

» ...... 

0.816 

0 - 9*9 

» . 

4.00 

0.570 


1 .632 

1.346 

The following determinations are given 

for salt solutions 

made with aqueous 

0.1 nonnal Na OH instead of water. 

Mols. salt GT»s.C i lTjIS 0 4 


Mols. salt 

Gms. Cj H 7 Ji 0 4 

Salt. 

per liter. 

per 100 cc.sat. sol. 

Salt. 

per liter. 

per 100 cc. sat sol. 

None (sso.r/iNaOH). 

6.0 

1^669 

KBr. 

2.0 

I.762 

Li Cl.. 

1-97 

1.64.0 

KG 1 . 

2.0 

1 756 

NaCI. 

2.00 

L.7.07 

KNO,......,... 

2.0 

1.907 

Freezing-point data are 

given for: 





Aspartic Acid + Cbloro succinic acid + H g 0 (Timmermans and Heuse, 1931. > 
" " + Tartaric acid (Timmermans and Mme. Vesselovsky, 1932.) 


BUTl/IiENE, pseudo and iso, C 4 H 8 * 

i.occ.abs.G 2 H 5 QH dissolves 49.7 to 52.90c.pseudo GJi* at i9 rt and 760mm.pressure 
i.occ* » » » 44.6 to 45.1 cc. iso » » » » 

( Sporry, 1922, 1926.) 































Y BUTYLENE (Propene, a- methyl) CH^:C(CH 5 )CH 3 . 


Solubility or Y Butylene in Skvbhal Solvents at 
Vakxous Tkmpkratukks ani> Pressures. 
(Xtriji*, Kaplan unit Homan tchouk, 1050.) 


Sol vim 


<:v 

t? 4 H H tu 0 ° A ?«*) 

s mn) aioaolved by 1 ■ 

ce itolvnui «m.: 

to 

100 

no 

tkxT 

5 CX) 

400 

«00 

m H*c' 
Prii«ur« 

Kerosene 

*» 4 l 

17 . S 

8 6.0 

54 . 5 

7 1.5 

— 

— 

— 

— 

it 

-10 

7 -S 

15 *S 

as. 5 

89.0 

— 

— 

— 

—. 

t« 

0 

s-s 

H -5 

18,0 

as. 5 

5 a. S 

—- 

— 

~~ 

it 

tao 

A.o 

6.0 

8.5 

11.5 

18.0 

as* S 

44.0 

53 . S 

n 

40 

1.0 

a.o 

5.0 

4 .8 

8.0 

It. 5 

19.0 

24*0 

Xylene 

-at 

JO . 0 

44*0 

74.0 

— 

— 

— 

— 

*— 

it 

-10 

ta.o 

54.0 

tH.S 

5 S • 0 

— 

— 

— 

— 

M 

0 

8.6 

X 7 . 5 

a?. 5 

58,0 

6s. S 

— 

— 

— 

" 

+ JU 

t.o 

7.0 

11.0 

14.0 

a 8 * 0 

85 *o 

58.5 

75*0 

tt 

40 

a , 0 

4.5 

6.0 

9.0 

18.5 

18.8 

80 * r* 

89 .o 

Cracked benzine 

-at 

t 6 . 0 

4 b .0 

t> l . S 

— 

— 

— 

— 

— 

H H 

-10 

0, s 

at ,5 

85.0 

Sa. 0 


— 


— 

n t* 

0 

7 . 5 

1 8 . 5 

ao . 0 

8a. S 

S 5 *o 

—■ 

— 

— 

ti it 

raw 

a.o 

8.0 

H.o 

u ,5 

ao. 0 

ao . 0 

48.5 

61.O 

e it 

40 

a.o 

4.0 

6.0 

8.0 

ta.o 

16.0 

a 4 . 0 

81.0 

Die*hloro ethane 

0 

6*0 

t a * 0 

18.0 

a 4 . 0 

50 . 0 

— 

*— 

— 

Heavy benzine 

0 

6,0 

1 a , 0 

10.0 

aH.o 

88.0(as 01 

— 

— 

— 

Light benzine 

0 

8,0 

16.0 

a 4 , 0 

H.0 

44.01as 0) 

— 


— 


pr I>icl«l«r ETHYL SULFIDE i « (iun - ) 

Soi.ifftii M V ni' « Mttrr*x»> (•*» » )N Watkx. 
f Him I iii »t»d Bunutt, 1930; WiUon, PitUm* and Hchor, 1**43 * 

B and $ titrated th« aridity of the jupiomuumlutitm immediately and after u4 hour* 
and ecnaidorod the rcwult* to nhtrn the amount of the compound which dknolved 
and afterwards dreompoited, Approximate determinations in this manner, umng 
cold water, gave u.iJH gm, S (GII*.CJI t (U) g per liter. 

The rate of decomposition at temperature* of vo l \ So" and tou M wiim found to 1m 
approximately aa i . 7/1 *. do. The effect of alkalis and of thiodiglycid on thm 
deeompoiition wn» studied. 

W, F and S shook * mustard $m » vtgeroualy with water at 1 V* for k> seconds 
and filtered the mixture during the next ao seconds with the aid of suction. The 
result of several determination* was o.mup gm mok or o.<*#■.{ gm, S (CH g CH|Cl) m 
per liter at it5 0 , 




The: Mutual Solubjl*TY of <t Must Ana Gab » a-n-d Ethyl Alcohol. 

( Thinsipsoh, Black and SohL, 1921,) 

Xhe synthetic method was used. The temperatures of complete solution and 
of clouding of known mixtures were determined^ 

Results 

Results with 92.5 % Alcohol. with Absolute Alcohol. 


t* 

Gins. S (C^ s CH s Cl), 
per ,100 gms. of mixture. 

5 , 1 . 

. . . . 21.64 

12.8. 

.... 26.20 

17.0. 

.... 30,26 

21.7. 

.... 33.91 

25 . 6 . 

.... 38^70 

28 . 3 . 

... . 42.80 

29.9. 

46-47 

3o.6. 

.... 49-66 

3 i. 4 - 

, 5a.29 

3 i.o. 

..... 54.45 

32 . 5 . 

.... 56.76 

33 . 0 . 

.... 59.37 

33 . 6 . 

_ 6a.18 



-Gins. S (CHgCIIjClJa 
per loo gms. of ralxlpr* 

34-4 • 

.65.27 

35 . 2 . 

.... 68.67 

35 . 8 . 

- 72.45 

36.7. 

.... 75.22 

37:6. 

.... 78.20 

3 . 7 * 9 - 

.... 81.42 

38 - 6 . 

.... 84.93 

38 . 5 . 

.... 86.80 

38 - 4 - 

.... 88.7 5 

37.8. 

.... 90.80 

35 . 7 . 

.... 92.93 

39.9. 

.... 9 5 .IS 

19 * 9 * 

.... 97.53 


Gms. S(CIi 2 cn 2 Cl) t 
t*- per 100 gras, of mixture 

5 . 6 ...... 44.83 

7.6 - 47.45 

9» 1 . 5 o .39 

jo.6. 53.73 

11.8v.- 57.52 

12.2. 61.91 

1 3.6 . 67.00 

14 • 2. 71.75 

14.8. 70.76 

1 5.5 . 80.20 

1 5.6 . 83.12 

i 5 . 3 ...... 87,13 

> 4,8 . 9 > -°4 

14.6 . 93 .l 3 

13.6 . 95 . 3 i 


Solubility of « Mustard Gas » in Gasoline, in Rail Road Light Oil- 

and m Kerosene. 

( Thompson and Ocleon, 1920.J 


Gasoline 

-hS(GH 2 CH ? GlV 

Gras. S (Cn,CII*Clk 
t* per 100-gms. of mixture. 

4.2...... 3o.o8 

4.5 . 3o.i4 

9,0.__ 36-46 

9.5 . 36.51 

1 3.5 . 46.21 

14.0.. 46 ..32 

1-8.7... 53*49 

20.4 t.>, 66.02 

18.0.. 77.53 

7.8._ 87.17 

7-3 . 87.34 


R. R. Light Oil 
-+~S(CH,CHjCI>>. 


- Gms. SICIIsCIIsCl), 
t *' per 100 gms. of mixture 

9.3. 21.64 

14.5 . 24.33 

2O.9. 29-88 

23.6 . 38-49 

33 .o....... 47 : 9 5 

35 .o. 54‘46 

37 . 0 (crlt.l.t . 63 . 8 o 

3 i .3 _ 86.58 

28.0.* 88:74 

2*5.0. 90.78 


Kerosene , 
4-S(GHoGH 2 Gl),. 

Gms. S(Cn s CII 2 Cl) t 
t“, per 100 gms. uf mixture. 

9.5. 33 .i 3 

14.2..- 39.79 

25.0. 68.67 

25.6 (eril.t.i. 73.80 

20.6 . 75.21 

25.6 . 76.67 

24-3 . 81.42 

*21.9. 64.96 

i 4.3 . 89.68 

8.9. 9 1 - 88 


Mutual Solubility of « Mustard Gas » and Ligroin. 
( Thompson and Odoen, 1920. ) 

The ligroin. boiled below ioo° and had d a4 « 1.6677. 



Gms. S (CIL Cir,au per 

Gms. S (CII S CH S CIgij per 

Gms. S l CH,C.n 3 CI) !( per 

t°. 

100 gras", mixture. 

V 

too gms. mlxtip'e. 

t - 

too gms. mixture. 

7 - 5 - 

.... 8.7 

iG.O. 

... 43-7 

9 *h. 

84-5 

6 . 5 . 

.... ii .3 

17.5 . 

... 49-4 

9 -o. 

86.4 

2.5. 

_ i 3.7 

l 8.3 . 

... 56.8 

9-5 . 

88.4 

0.2. 

_ 16.1 

19 O ( frit. 

t.). 61.4 

10.0. 

90 .5 

2.5. 

.... 24 -*2 

19.O..... 

... 66.7 

12.0. 

<j 5 .1 

6.5. 

.... 27 • 8 

17.22.... 

... 76.1 

1 3 .0. 

■ 97-4 

10.3. 

.... 32.5 

l4.0... - 

.... 80.9 

1 3 .o. 

100.0 

14.5. 

39.3 

12.0. 

... 82.6 



The authors also give data 

for the mutual solubility of chlorinated 

« Mustard Gas a 


and rail road light oil. . , 

« -_,1 rtf ir TVTncfcnrH' (ia« » and sulfur are cnvftn hv 
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THIOSINAMINE (Allyl Thio Urea) CH 8 :CHCHgNHCSNH 2 . 

Freezing-point data for mixtures of thiosinamihe and antipyrine are 
given by Mazetti, 1926. 

100 cc. H2O dissolve about 5.9 gms. NH 2 .CS.NH.C 3 H 5 at 15-20°. 

100 cc. 90% alcohol dissolve about 50 gms. NH 2 .CS.NH.C 3 H 6 at 15-20°. 

(Squire and Caines, 1905.) 


BUTYRALDEHYDE n. CH S (CH g ) g CH 0 . 

100 gms. H O dissolve 3.6 gm. normal butyraldehyde at 20°.(Vaubel, 1899.) 
" " " " 10.0 " iso butyraldehyde M " " « 


ETHYL METHYL KETONE CH 3 .CO.C 2 H 6 . 

Solubility in Water. (Rothmund; 1898.) 
By synthetic method, see Note, page 292. 


t°. 

Gms. Ketone 

per 100 Gms. 

t®. 

Gms. Ketone 

per 100 Gms- 


Aq. Layer. Ketone Layer.' 


Aq. Layer. Ketone Layer. 

— 10 

34-5 

89.7 

90 

l6.1 

84.8 

+10 

26.1 

90 

no 

17.7 

80 

30 

21.9 

89.9 

I30 

21.8 

71.9 

5 ° 

I 7 *S 

89 

I40 

26 

64 

70 

16.2 

85-7 

I 5 I- 

. 8 (crit. temp.) 44.2 


The accuracy of Rothmundls data is questioned by Marshall (1906) and the 
following new determinations given. 

t\ 64.7°. 65.5°. 73.6°. 91. o°. is°- 73-6*. 

Wt. % Ketone in Mixture 18.15 18.08 18 18.08 88.2 85.05 

Data for the reciprocal solubility of ethyl methyl ketone and water, containing 
1 * 5 % ethyl alcohol, are given by Bruni (1899, 1900). This system is of interest 
particularly bn account of having both an upper and a lower critical point. 

Freezing-point data for mixtures of ethylmethyl ketone and water are given by 
Timmermans (1911) and by Bruni, 1899, 1900. 


More recent determinations of the reciprocal solubility of Ethyl 
methyl ketone, (Butanone) and water are: 


Gms. CHgCOCgHg 
per 100 gms. sat. 
solution In H g 0 


Gms. HgO per 100 
gms. sat. solution 
in CRjCOCgHg 


20 24.O 

25 (approx .122.6 


10.0 

9*9 


Authority 


(Jones, 1929.I 

(Park and Hofmann, 1832.1 


Approximate determinations of the Solubility of Ethyl Methyl Ketone 
(Butanone) in aqueous solutions of metal perchlorates show that the 
volume of butanone dissolved per 10 cc of cold perchlorate solutions 
increases from about 5 cc to more than 10 cc as the concentrations of 
perchlorate increases from 0.1 to 0.3 normal. (Duclaux and Durand- 
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Mutual S6lubili.ty of Ethyl Methyl Ketone anjd Qlycetwh, 
i'Mc E^ea, 1 *J 23 .) 


The synthetic method was used' The temperatures were determined at which 
liquid phases separated from* mixtures of known composition. 


Wt. per cent 
t°. CII 3 . CO.€ I£ s . 

37 ,- 5 .. 4 -° 

116 - 5. io.li 

1 ^ 8 . 5 . . - ... l 3 . 2 I 

1 55 . 5 . 26.75 


t". 

162 5 ... 
1 63 .2... 
( 64 * 5 . 


Wt per cent 
CH 3 . CO . C a IL. 

... 36.17 

- 41-27 
53.84 


i 64 . 5 ...... 6 o .25 


Wt. per cent 
t". Clfj. CO . € 2 H 8 . 

.l 6 l .5 -... 67.14 

i 5 o.o.. 74.78 

ir 8.5 .. 86.55 

55.5 -.. 92.14 


Freezing-point data for mixtures of Ethyl Methyl Ketone and Acetone 
are given by Sapgir, 1929. 


DiETHYLENE ETHER (CEUOCHak 
Freezing-point data are given for mixtures of diethylene ether and water, 
by Unkovskaja, 1913. 

PROPYL FORMATE HC 00 C 3 H 7 . 

100 cc H 2 0 dissolve 2.1 gm. HC 00 C 3 H 7 at 22 0 . (Traube, 1884.) 

ETHYL ACETATE CH 3 COOC 2 H 6 . 

Solubility of Ethyl Acetate in Water and Vice Versa. 

(Merriman, 1913, see also Seidell,' 1910.) 


Results for Ethyl Acetate in Water. Results for Water in Ethyl Acetate. 


tv 

d t ° of Sat. Sol. 

Gms. CH 3 COOC 2 H 5 
per 100 Gms. H 2 O.J 

t° 

d t ° of Sat. Sol- 

40 

Gms. H 2 0 per 100 
Gms. CHaCOOCtH,. 

0 

I.OO34 

II .21 

O 

O.9280 

2-34 

5 

1.0022 

10.38 

IO 

O.9164 

2.68 

10 

I.OOO9 

9.67 

20 

O.9054 

3-07 

15 

O.9995. 

9-05 

25 

O.9OO2 

3*30 

20 

O.9979 

8-53 

30 

0-8953 

3-52 

25 

O.9962 

8.08 

40 

O.8863 

4.08 

30 

0.9943 

7.71 

50 

. . . 

4.67 

40 

0.99OI 

7.10 

60 

... 

529 


Solubility of 

Ethyl Acetate 

IN Water. ( Grlasstono and Pound, 1025 . 


Highly purified ethyl acetate was used. A slight excess of it was shaken, with 
water at a temperature below that of the experiment and then placed in a thermostat. 
The excess of ethyl acetate then separating caused the liquid to became cloudy, 
but this disappeared in an hour or two. Care was always taken that the excess of 
ethyl acetate present was not large enough to require a correction for the amount 
of water dissolved by it. For analysis the saturated solution was weighed. The 
ethyl acetate was distilled out, hydrolyzed with standard Na OH, and estimated 
in the usual way. 



Gms. r.II 3 COOC s ir s . 
per 100 gins. H a 0. 

t"- 

Gms. CH«C 06 C„H S 
per 100 gms. II a O. 

0.... 

.... 10.40 

3 o.... 

7.06 

10.... 

H.06 

37.... 

6.65 

20.... 

7 -^ 

4 o.... 

... 6. 5 o 

2.5.. 

7.39 

00.;.. 

6.04 


The following, results, in terms of grams CH 3 CO OC 2 H 5 per 100 gms. H* 0 , are 
probably less accurate than the above. At i6°, 12.5 gms. (Linde, 1917, 1926); 
at 18^ 7*3 gms. (von Euler and Svanberg, 1917, 1926); at-20°, 6.8Q gms. (approx, 
det. only) (Fuhner, 1924); at 29°*7 1 7*47 gms. (von Euler and Rudbere, IQ 24 ). 
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Solubility or Ethyl Acetate in Water and Vick Versa. 

<*na. tY*jjCOOt' f H h OtaR. H,»0 per 

t° pur 100 iimn. ant. , 100 *p»». R«t . not . Authority 


»ol 

. in K^O 

in CH^rooc^H^ 


0 

10 

4. 46 

(Mion, to 31 .l 

IS 

8 .a I 8 . 861 *l 

4.84 

tt u 

40 

8-5318.440 1 

3.07 

(Jones, 1440.1 

45 !about) 

7.0 18,0 30 ) 

3.0 

(Park and Hofmann, to u 

30 

?. 1 1 7.004? 

(*S4 

(Mion, 1931.1 

40 

— (7-1771 

— 


50 

— (6.8751 

— 



The results in parentheses .ire in terms of gms. CH S CCXX'^H ?< per too gwn. 
HjjO, and are rhr averages of a large number of detenninat ions made by t he 
synthetic, sealed tube method, by Schlesinger and Kubasova, to-so. 


The following results for the solubility or ethyl acetate in wafer, in 
terms of molecular percent an* by Kendall and Harrison, 1948. 


Hoi, Piirmz v Mol, 

eH^COOt?^ In *«. » 4 » 1 . r in :»m . »«»;. 


0 

4.08 

30 

1 . V 

10 

l . 79 

M 

t . 34 

40 

i.sH 

40 

l . u 

4 5 

1.48 

SO 

t . 41 


These authors also give the following results for the freezing pmiu of 
aqueous solutions of ethyl an*tate. 


0 Hut. **« remit 

1 in mil «tton 

‘0.100 O.lHl 

•o ,398 u . 379 

0.594 0.574 

• 1 . 00 ? O .963 


Hu; . Cut 

1 Ui li 

1.4 O 1 . ^*4 

1-707 1.71H 

4.0 04 1-04* 

4.444 4. 1 14 
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ETHYL ACETATE 

Solubility of Ethyl Acetate in Aqueous Solutions* 

(Gladstone and Found M i925* Glasstone„Dimond and Jones', 1926: Glasstbne, Dimond and Harris, 1926.) 

These authors have, made a very careful and comprehensive study of the solubility 
of ethyl acetate in aqueous solutions of various salts and sugars. They give results 
at a5° and at 5o° for aqueous solutions of Li Cl, Li Br, Li I, K Cl, K Br, JC I, Na Cl, 
Na Br, Na I, Rb Cl, Rb Br, Rb I, Cs Cl, Cs Br, Cs I, NH 4 Cl, NH 4 Br, NH 4 I, dextrose, 
levulose, sucrose and lactose. They also give results at 25° for aqueous solutions 
of NaN0 3 , Pb(N0 3 ) 2 , NH 4 NO a , CH 3 CO 0 NH 4 , K Cr 0 4 , Ca (NO*) 2 , Sn (N0 3 ) 2 , 
Ba (N0 3 ) 2 , KN0 3 , BaCl 2 , Cu Cl 2 , Ni S0 4 , K 2 S0 4 , (CO O NH 4 ) 2 , MgS0 4 , Na 2 S0 4 , 
Gu S0 4 , ZnS0 4 * K Fe (CN) 6 , K 3 Fe(CN) 6 , K Cl 0 8 , KF and various mixtures of 
these salts. The results are, however, all expressed « in terms of the number of 
gram molecules of water required to dissolve one gram molecule of ethyl acetate 
in the presence of various molecular quantities of added sugar or salt ». The 
Experiments were made for the purpose of explaining the salting-out effect of 
various compounds. It was concluded from the results that the hydration of the 
salt may be one of the factors responsible for the salting-out effect; this effect m^y, 
however, be due to some other fundamental property of salt ions or molecules. 
The salting-out power of a mixture is, in general, equal to the sum of the salting- 
ont powers of the constituents, provided allowance is made for the electrical 
interaction of the ions. The salting-out effect cannot be utilized for the detection 
of complex ion formation. 

In spite of the undoubted interest of these results as quantitative solubility 
measurements, their recalculation to the more usual terms of expression would 
involve a considerable effort. Furthermore, since they are published in one of the 
most easily accessible journals there appears less n*ed for their reproduction in 
the present compilation. 


Solubility of Ethyl Acetate in Aqueous Solutions of : 
(von EuTer and Rudberg, 1924.) 


Lithium Nitrate at 29°.7. 

Gin. inols. per liter. 


UNO*. 

OH*COO C s U 5 . 

0 .00. 

•. 0.791 

0. o 36 * 2 . v . 

. 0.787 

0.0723... 

. O.784 

0. iBib... 

.. 0.764 

Solubility of 

Ethyl Acetate at 
(L inde 

Sodium Chloride. 

Mots. NaCl. 

Gms CU 3 COO C s ll„ 

per liter. 

per lOO cc. solvent. 

0. ia 5 .... 

11.5 (12.7) 

0.25 . 

... 10.75(11.6) 

o. 5 o. 

9.9 (to.8) 

0.75. 

q.o (10.0) 

1 .00_ 

... 8.4 ( 9 -t) 


Potassium Nitrate at 30°. 1. 

Gm. rnois. per liter. 


KNOj. CH,COO C,TI 4 . 

o.ooo. °-779 

0 . 100 ,.. 0.766 

0 . 25 b... . 0.7,34 


16M6°.5 in Aqueous Solutions of : 
1917. 1926.' 

Sodium Nitrate. 

Mats. Na NO a Gms CH, COO C, II, 

per liter. per 100 cc. solvent. 

0.00 . 12.5 

0.25 . 12.0 

o. 5 o. 11.8 (i 3 . 5 ) 

0.75.. 11 .5 

1 . 00 ....... 11.4 (1 3 - 3 ) 


The results in parentheses show the grams of CH 3 CO 0 C 2 H s per 100 cc. of 
salt solution made with o.g5 normal C 2 H s OH instead of water. 

100 cc. sat. solution of ethyl acetate in aqueous 1.0 normal aniline nitrate contain 
12.5 firms CHo CO O C*H fi at 18 0 . (von Euler and Svapberg, 1917, 1926.) 
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Solubility in Water and in Aqueous Salt Solutions at 28°, 

(Euler — Z. physik. Chem. 31 , 365 . ’ 99 ; 4 D» 306 , ’ 04 .) 


Cone, of Salt CH3COOC2H5 Cone, of Sait CHaCOOCaH# 

_T _ nor T itaf 


advent. 

Solution. 

per 

Liter. 

Solvent. 

Solution. 

per liter. 

’Nor- Gms- per’ 
mality. liter. 

Gram 

Mols. 

Grams. 

’ Nor- Gms. per 
mality. liter. 

Gram 

Mols. 

Grams. 

Water 

O 

O 

0.825 

75.02 

NaCl(at 18 °) 

i 

I4.62 

O. 76 

67.O 

KNO a 

i 

S°-59 

0.77 

67.81 

tt a 

i 

29.25 

O.67 

59-o 

tt 

I 

IOI. 19 

O. 72 

63.40 

tt tt 

I 

58-5 

0.51 

45.0 

tt 

2 

202.38 

0.625 

55-°4 

NaoS0 4 

I 

71.08 

0.465 

40.96 

KC1 

i 

l8. 4 

0.747 

65-79 

“ (at 18 °) 

i 

35-54 

O.61 

54-0 

tt 

1 

36.8 

0.685 

65-33 

tt tt 

. I 

71.08 

O.42 

37-o 

u 

I 

73- 6 

°-575 

50.64 

MgSO, 

i 

16.30 

0.733 

64-55 

u 

2 

147.2 

O.4I 

36.11 

tt 

1 

32.6 

O.655 

57.68 

NaCl 

i 

14.62 

0-745 

65.61 

tt 

1 

65.21 

0.505 

44-47 

« 

i 

29.25 

O.677 

59.62 

ZnSO* 

i 

20.18 

0.733 

64-55 

it 

I 

S8-S 

0-545 

47-99 

tt 

i 

40.36 

O.653 

57-5° 

it 

2 

117.0 

0.315 

27.74 

tt 

1 

80-73 

0.500 

44-03 


Additional data for the influence of salts upon the solubility of ethyl acetate in 
water are given by Lunden ,1913. 

Solubility of Ethyl Acetate in Aqueous Salt Solutions. 

(Schlesniger and Kubasowa, 1829.) 

The determinations were made by the synthetic, sealed tube method* 
The results were plotted and average values obtained from the curves. 


Composition of 

Annanim nnl van r. 

Gms. 

CHgCOOCgHg 

dissolved per 100 gms. sat. solution at: 

____ 


Salt 

Normality 

' 15° 

20° 

26 ° 

30 ° 

36 ° 

40 ° 

50° 

NaCl 

0.10 

8.672 

8.084 

7.646 

7.302 

7-Oi6 

6.806 

6.457 

11 

0.25 

8.159 

7.607 

7.171 

6.825 

6.543 

6.297 

5.819 

11 

0.50 

7.400 

6.872 

6.553 

6.269 

6.017 

5.800 

5.466 

11 

1.00 

6.002 

5.656 

5049 

5.083 

4.858 

4.672 

4.422 

KBr 

0.10 

8.92*6 

8.372 

7.947 

7.573 

7.250 

6.979 

6.589 

11 

0.25 

8.528 

8.008 

7.557 

7.232 

6.859 

6.612 

6.324 

11 

0.50 • 

7.936 

7.437 

7.010 

6.656 

6.373 

6.163 

5.958 

11 

1.00 

7.071 

6.659 

6.293 

5.972 

5.698 

5.469 

5 -iSi 

KI 

0.10 

8.810 

8.444 

8.042 

7.699 

7.377 

7.114 

6.727 

n 

0.25 

8.778 

8.303 

7.895 

7.531 

7.233 

6.995 

6.695 

11 

0.50 

8.820 

8.213 

7.817 

7 . 4 l 6 

7.082 

6.816 

6.486 


Solubility of Ethyl Acetate in Aqueous Solutions of Sodium 
Salts of Organic Acids at i8°. 

(Traube, SchOnlng and Weber, 1927.) 


Composition o£ aqueous solvents 
Salt Normality 


cc CH^COOC^Bg per 
Sco of the aqueous solvent 


Sodium butyrate Almost saturated 0.5 

Sodium benzoate 0.0 0.45 

" n saturated 1.3 

Sodium salicylate 1.0 1.3 

" " 1.5 1.8 

" " saturated 00 


100 gms. aqueous 0.4 normal Sodium Oleate Solution 

-1 . * v 1 • 1 r\ nrr AAAn tt 


(= 10.8 gm. Na oleate 

1 n a . . t 
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Solubility of Ethyl Acetate in Aqueous Solutions of Ethyl Alcohol at 25 0 . 

(Seidell, 1910.) 


% C2H50H 

of Sat. 

cc. CH s C 00 C 2 H 8 

Gms. CHsCOOQH, 

1 Solvent. 

Sol. 

per 100 cc. 
Solvent. 

per 100 Gms. 
Solvent. 

O 

O.999 

10 

8 

.6 

5 

o *993 

10.s 

9 

5 

10 

0.986 

12 

10 

9 

IS 

0.974 

IS 

13 

3 

20 

0.960 

27 

19 

6 

2 5 

0-945 

44 

37 

0 

3 ° 

0.931 

70 

66 

7 

35 

0.918 

125 

132 

5 

40 


00 

00 



A second phase separates from a mixture of 3.0 cc of C 2 H g 0 H + 3.0 cc 
of Cfl-COOCLIL upon the addition of 6.0 cc of fLO at room temperature. 

5 8 (Pfeiffer, 1892.) 

Equilibrium in the System Ethyl Acetate, Furfural and Water at 25°. 

(Lloyd, Thompson and Ferguson, 1957.) 

The binodal curve was determined by the titration method. Tie lines 
were located by weighing the two layers separating from a mixture of 
known composition and analysing one of these for furfural, by the 
colorimetric method. 


Gms. per 

100 gms 

. homogeneous mixture 

Gms. per 100 

gms. homogeneous mixture 

' H 2 ° 

W Cli 3 

CH 3 C00C 2 H 5 ' 

' V 

W CH 3 

CHgCOOCgHg’ 

92.44 


0.0 

7.56 

4.9 

74-7 

10.4 

91.7 


1-7 

6.6 

4.6 

71.9 

23.5 

91.2 


3-9 

4-9 

4.8 

60.7 

34.5 

91.5 


5.3 

3.2 

4.4 

51.4 

• 44-2 

91*1 


6.5 

2.4 

4.1 

33.3 

62.6 

91.3 


6.8 

1.9 

4.2 

21.9 

73-9 

92-0 


7.4 

0 . 6 

4.3 

15.8 

79-9 

92.3 


7.7 

0.0 

3.4 

6.9 

89 ‘7 

5.3 


94.7 

0.0 

3.5 

3.3 

93*2 

5.1 


86.3 

8.6 

3-24 

0.0 

94-76 

The percentage 

of furfural in three 

adjoining layers was 

found to 


Layer 

I 

3.8 

5.0 


6.7 


Layer 

II 

31-9 

70.5 


90.1 


Freezing-points of Mixtures of Ethyl Acetate and Ethyl Alcohol. 

(Sapglr, 1929.) 


t 


o 


Gms. CEjCOOCgHg per 
100 gms. mixture 


Gms. CEjCOOCgHg per 
100 gms. mixture 


“83.6 100 - 96.5 41*5 

-87 88.6 -lio.o 28.5 
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Freezing-point data are also given for mixtures of Ethyl Acetate and: 

Tri chloro Acetic Acid (1) Carbon Tetrachloride(4) 

Aniline (2) Methyl formate (3) 

Carbon Disulfide (3) Nitrobenzene (5) 

(1) Kendall and Booge, 1916; (2) Wroczynski and Guye, 1910; (3) Sapgir, 
1929; (4) Wyatt, 1929; (5) Timmermans, 1931.) 

METHYL PROPIONATE C 2 H g OOOCH 3 . 

Reciprocal Solubility of Methyl Propionate and Water. 

(Kendall and Harrison, 1928.) 


t° 

Mol. Percent CgHgCOOCHg 

In sat. solution 

t° 

Mol. ^Percent C^ g C00CH 3 
In sat. solution 

- 2.1 

1.95 

20.0 

1.47 

+ 1.0 

I .80 

27- 1 

1.40 

11.S 

1.58 

32.5 

1.38 

14.9 

1.53 

42.7 

1*33 


The authors also give the following freezing points of aqueous solutions 
of methyl propionate: 





Mol Percent C^i g C00CH 3 

t° Mol. 

> Percent CgHgCOOCHj 

t° 

in solution 


in solution 



-0.059 

0.065 

0.776 

0.752 

-0.141 

O .151 

O .896 

O .862 

-O .318 

0.339 

0.978 

1.035 

-0.425 

0.451 

1.415 

1.364 

-0.510 

O .524 

1.828 

1.748 



2.037 

1.948 

n PROPYL FORMATE 

hcooc 3 h 7 . 



Reciprocal 

Solubility of n Propyl 

Formate 

and Water* 


(Kendall and Harrison, 1928.) 


M°l. 

Percent HCOOC^ 

t° 

Mol. Percent HC00C^I 7 

t 

In sat. sol. 


in sat. sol. 

- 1.0 

0.760 

20.0 

0.589 

+ 4*0 

0.695 

30.0 

0.569 

6.0 

0 *. 670 

34*o 

0.555 

12.5 

0.620 

45.0 

0.535 


The authors also give the following freezing-points of aqueous 
solutions of n Propyl Formate. 


Mol. Percenc HCOOC^ Q Mol. Percent HCOOC^ 

In solution c in solution 

-0.575 
- 0.620 
- 0.721 


-0.071 

-O .082 

-O .236 


0.077 

0.091 

O.248 


0.567 

0.600 

0.680 
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BUTYRIC ACIDS (normal) CH 3 (CH 2 ) 2 COOH; (iso) (CH,) 2 CH.COOH. 

Solubility of Normal Butyric Acid in Water, Determined by the 
Freezing-point Method. (Faucon, 1909,1910.) 


t°of 

Congealing. 

Gms. Acid per 
100 Gms. 
Mixture. 

t° of 

Congealing. 

Gms. Acid per 
100 Gms. 
Mixture. 

t°of 

Congealing. 

Gms. Acid per 100 • 
Gms. Mrr+uxe 

O 

O 

- 3-57 

67,38 

“ 13*40 

87.62 Etitec. 

— -I.08 

5-12 

— 5.20 

75 

— 12.40 

90.08 

— 2.70 

12.75 

— 6.80 

80 

— IO 

95*92 

— 2.96 

25-32 

- 8.61 

84 

- 8 

98.60 

-3.07 

50.60 

— 10.25 

85.41 

- 5*40 

99*15 

- 3-14 

59-72 

-12.54 

86.54 

— 3 *i 2 

100 


Higher values for the temperature of congealing of the above mixtures are 
given by Ballo (1910). For additional data see also Timmermans (1907) and 
Tsakalotos (1914). Data for the miscibility of normal butyric acid and water 
are also given by Faucon. The curve is entirely in the metastable region. The 
mixtures are either opalescent or completely homogeneous and never form two 
distinct layers, even with the application of centrifugal force. The results are 
as follows: 

t° of opalescence — 5.2 —4.2 —4 — 3.8 crit.lL —4.5 —7 

Gins, acid per 100 

gms. mixture 25 30 35 40 50 58.2 

Solubility of Isobutyric Acid in Water, Determined by the Freezing- 
POINT b Method. (Faucon, 1910.) 

The congealing temperatures for mixtures containing up to 60 grams iso¬ 
butyric acid per 100 gms. coincide with the results given in the above table for 
normal butyric acid and water. For higher concentrations the following results 
were obtained. 

t° of congealing —3*°9 —3-35 -3-61 -12.5 -80 

Gms. acid per 100 

gms. mixture 70.10 82.08 86.44 97.21 100 

Miscibility of Isobutyric Acid and Water, Determined by the 
“Synthetic Method.*' 

* (Smirnoff, 1907.) 


Gms. Acid per 100 Gms.: 


t°. 

,-*_ 

Upper Layer. 

Lower Layer. 

10.05 

69.08 

17.82 

12 

67.1 

18.3 

14 

64.9 

19.1 

16 

62.3 

20 

18 

59-2 

21.1 

20 

55-4 

22 .8 

22 

49 

25.8 

22.5 

46 

27 

23 

4 i 

29 

23.3 crit.t. 

34-7 



Determinations varying more or less from the above are given by Rothmund 
(1898), Friedlander (1901) and Faucon (1910). The discrepancies are shown by 
Smirnoff to be due to the effect of variations in purity of the isobutyric acid upon 
the position of the curve. Smirnoff fractionated the purest obtainable acid and 
determined the miscibility curve for each fraction. The above results were 
obtained with fraction 4 of boiling point I 54 °-I 55 °, twice refractionated. 

An extensive series of determinations are given by Smirnoff of the effect of 
various percentages of different salts upon the temperature of immiscibility of 
aqueous 16.46% isobutyric acid solution. 
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A later determination of the reciprocal solubility of iso butyric acid 
and water at 20°, reported by Jones, 1929, agrees with the above result 
of Smirnoff, 1907* 

Other determinations of the critical solution temperatures of mixtures 
of normal and of iso butyric acids and water are as follows: 


Gms. C H 0 P per 

Mmure c - s ' t - 100 gms. 4 s!t? sol. Authority 


Normal 

acid 

+ h 2 0 

-1.1 

26 

Howard and Patterson, 1926. 

IT 

11 

+ H 

-4.1 

— 

Timmermans & Hjsnnaut-Roland, 1932 

IT 

11 

+ " 

-1.6 

33 

Patterson, 1938. 

iso 

11 

+ M 

+ 17.7 

30 

Howard and Patterson, 1926. 

ti 

11 

+ ” 

26.2 

— 

Timmermans and Deicourt, 1934. 

IT 

11 

+ 11 

21.9 

32 

Patterson, 1938. 


Results showing that the critical solution temperatures of normal and of 
iso butyric acids and water are raised respectively 23.6° and 19.5 0 by re¬ 
placement of ordinary with heavy water (Deuterium Oxide) are given by 


Patterson, 1938. Timmermans and Poppe,. 1935a, report an elevation of 
23.45° i- n the case of normal butyric acid and heavy instead of ordinary 
water. A method for estimating various percentages of deuterium oxide in 
ordinary water, based upon the degree of elevation of the critical solution 
temperatures of normal and of iso butyric acids, is proposed by Patterson, 
1938. 

Results showing the elevation of the critical solution temperature of 
iso butyric acid and water caused by the presence of hydrochloric acid and 
of various salts and their mixtures are given by Carter and Megson, 1927. 


The Mutual Solubility of Iso Butyric Acid and Water at High Pressure®. 

(.Timmermans, 1922.) 

The following determinations of the critical temperature of solution at high 
pressures are given. 

The constants of the iso butyric acid were, b. pt. = i 54 °. 35 , f. pt.—4°-7> 
<^ = 0.96819. 


Pressure 

Critical temp; 

Pressure 

Critical temp. 

in kilograms. 

of solution. 

in Kilograms. 

of solution. 

I 

26.4 

3oo 

9- 4o 

5o 

23 76 

475 

0.0 

100 

21 . l4 

525 

-2.6 

170 

17.34 

(ord. pressure) 

—3.o 

fcryst. pt..of triphase system) 


Distribution of Normal Butyric Acid Between : 


Water and Chloroform 
at 25°. (Smith, 1921-1992.) 


Water and 

at $3°. j Smith, 1921 - 1922 . 


Ethyl Ether 

at 21°. (Behrens, 1926 . ] 


Mill i mo Is. 

CH, (CHj), COOH 
per liter of_ 


Millimols. 
Cfr # (CH s ) a COOH 
_per liter in_ 


Concentration in 


H a b 

CH Cl, 

C* 

H, 0 

<C,H 5 ).0 
layer (C s ). 

o*. 

11* b 

[C*II s ) s O 

c* 

layer (t\). 

layer (C s ). 

cT 

layer (C 4 ). 

Ci 

layer (C t l. 

layer (C*). 

Ct 

1.040 

0.488 

0.470 

0.335 

l.4o 

4.18 

O 

b 

& 

0.0744 

6. i 3 

1.169 

0.574 

0.491 

0.59 

2.65 

4.5o 

O.OlSl 

0 . ii 36 

6 28 

1. 402 

O.7IO 

o.5o6 

1.60 

5.02 

4.73 

0.0228 

0.1469(12*) 

6.44 

1. 680 

0.866 

o. 5 16 

1.80 

9*20 

5.12 

0.0264 

0.1707 

6.46 

2.290 

3 930 

1.252 

2.I9O 

0.546 

0.557 

2.64 

i4.o4 

5.3a 

0.0407 

0.2763 

8.79 
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DISTRIBUTION OF NORMAL BUTYRIC ACID AT 25° BETWEEN : (Smith, 1921-1922.) 


Water and Xylene. 


MimtuolH. COOII 

per liter of 

t H «°. (VH^CII,), 

Com- i h v **v 


Acetone and Glycerol. 


Mlllimols. ai 3 (CH 2 ),COOH 
_ per liter of_ 


C,Ib(CH 8 ) a 

c a 

Glycerol 

Acetone 

A 

layer <C S ). 

C»’ 

layer (G). 

layer iA). 

G* 

0.700 

o.i 56 

0.275 

3.45 

12.5 

I .0*2 ,5 

0.1 58 

o. 5 o 

6.4375 

12.8 

i . 3 o 

0. 159 

1. i 5 

l4.6o 

12.7 



2 .10 

‘26 65 

18.7 


r>iHTiunr*noN of Butyric Acid at 25° Between Water and Cotton Seed Oil. 

(Gordon and Reid, 1922.) 

( * JU "■ Hot>rU‘ Ad d per l QO ftins. Gins. B u tyric A ci d per i on gms. 

H,o liner. Oil layer. H s 0 layer: Oil layer. 

*■* * 7 1.11 1 4 .o 10.45 


l hsTiumrrioN of Iso Butyric Acid at $ 3 ° Between : (Smith, 1921-1922.) 


Walt' r 

anti Benzene. 
muun^u < II, .CltCOOH 

P*» liter of 

|fj»i u**•» GjII. litM'r* 

' . «•»'" 

. »4 0.4*0 

1. 0,71V .:4 

V AO 

tH **0 5.0 


Water 

and Carbon Tetrachloride. 

MUllmols. (CUjljCIIOOQTI 


Water 

and Chloroform. 

MUllmols. (CH a ),CHCOOH 



ILO layer 

CGI, layer 

c s 

ILO layer 

CHCU layer 

c, 


(<h). 

(C s ). 

Cl 

(C t ). 

(C s ). 

Cl 

0.170 

A-775 

0.3o5 

0.0639 

I .025 

o.35o 

0.342 

0.190 

7.10 

0.5p5 

o.o838 

2.100 

0.750 

0.357 

0.2,3 0 

(). 2.5 

1 .o5 

0.1135 

3.190 

1.275 

0.400 

0 . 264 

13.80 
17.50 

1.72.5 

2.70 

0.125 

0.154 

5.450 

2.35o 

0.431 


None. In the scries of papers by Smith, 1921-1922, the results for the distri- 
uf butyric acids arc given under « n butyric acid » and « sec. butyric acid. » 
lit 1 he absence uf any description or constants of either of the compounds it is 
ifcoumi'ci that /.vn butyric acid was employed in all cases referred to under « sec . 

but)nc acid »». 

\U* t niitu rt<»N or Iso Butyric Acid at 25° Between : (Smith, 1921-1922.) 


Water and Kthyl Klher. 


nt.nn w».n Mt» 

Ml UlOlt per liter of 


It ,m i4*»-r 

H ull lay**** 

1 II, h 

Cl 

07 

* *» *1 j \ ** i 

0.84624 

2.92 

«i . tut! 

1 . 612.5 

3.22 

U * 

i.7 7.4 

3 . 3 o 

| .»«’• 1 

4. 474 

3.43 

3 , ll 

8 «4 

3 . 2.3 


Acetone and Glycerol. 

MillI molS. (CIlahC H COOir per liter of 
Glycerol layer .Acetone layer 


r»imrtutit'iuiN of Iso Butyric Acid at 
W iitct and Toluene. 
j tl. ■ < IH n ull tor UU T <>f M 

It.H.U... C It Cllj ti»ve« ;?• 


O . 702 > 

o. 4 o 
t .65 

r % Ki » 


<). 1020 
o. i 3 t) 
o. 1 85 
o. 55 o 


"(G). ‘ 

(A). 

G 

o.35o 

3.4o 

9 • 7 } - 

0 . 37.5 

3. 875 

9.00 

0 . 62.5 

6.825 

9*9° 

0.65 

6.80 

10.45 

1 .3o 

1 1’.85 

9.14 

2.20 

20.20 

9.20 

16° Between : (Smith. 

1921-1922. 

Wate 

r and Xylene 


Illinois. (Gll a h 

CHCOOH per liter 

of 

ILO lavor 

C B II*(GIIa ) 2 layer 

c, 

(C,). 

(<4). 

c,‘ 

3.65 

0.674 

0.l57 

9.575 

I .625 

0.17 

i8.35 

3.5o 

0.19 
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Distribution of Normal Butyric Acid at 25° Between Water and: 

(Smith and White, 1929.) 

Chloroform Benzene Toluene 


Gm. Mols. 

c Afc>.«> er luer 

Gm. Mols. C^Hj^p 

per liter 

Gm. Mols. per liter 

x HgO layer 

CHC1 S layer' 

f HgO layer ( 

: q H 6 layer A 

f HgO layer 

C 6 H 5 CH 3 ,layer % 

0.00178 

0.000924 

0.0044 

0.0011 

0.00457 

0.000813 

O.OO367 

0.00213 

0.00735 

0.00208 

0.00781 

0.00162 

0.00572 

0.00348 

O.O1565 

0.00560 

0.01651 

0.00474 

0.01435 

0.01258 

0.02403 

0.01078 

0.02541 

O.OO94O 

0.02200 

0.02500 

0.03921 

0.02340 

0.04143 

0.02117 

0.03555 

0.05505 

0.06380 

0.05410 

0.06775 

0.95115 

O.O5898 

O.1269 

0.1171 

0.1597 

0.1249 

0.1519 

O.O9665 

O.2982 

O.1661 

0.3039 

0.1794 

0.2906 

0.1260 

0.4710 

O.2163 

0.4897 

0.2341 

0.4719 

Distribution of Iso Butyric Acid at 25 0 Between Water and: 



(Smith and White, 1929.) 



Chloroform 

Benzene 

Toluene 

Om. Mols. 

CAOp per liter 

Gm. Mols. C 4 Hg0 2 per liter 

Gm. Mol3. C^HgOg per liter 

* kgO layer 

“^CHClg layer' 

f HgO layer 

C 6 H 6 layer ' 

' HgO layer 

C 6 H S CH 3 layeF 

0.00333 

O.OOI98 

0.00774 

0.00213 

O.OO818 

0.00173 

0.00608 

0.00426 

0.00995 

0.00302 

0.01744 

0.00539 

0.01111 

0.00959 

O.O164 

0.00639 

0.02278 

0.00850. 

0.01838 

0.02042 

0.0215 

0.00978 

0.03880 

0.02082 

0.02623 

0.03680 

O.O364 

0.0232 

0.05308 

O.O3662 

0.04101 

0.07969 

0.0493 

0.0404 

0.09440 

0.1088 

0.06315 

0.1721 

0.0877 

0.1156 

0.09440 

0.1088 

0.09380 

0.3541 

0.1470 

0.3130 

O.1609 

0.3001 

0.11280 

0.4952 

0.1906 

0.5014 

0.2072 

O.4848 

Distribution of Butyric Acid between Water and Benzene at 13 

°-i5° 



(Georgievics, 1913.) 






Gms. Acid Found per 




Gms. Butyric Acid r - 

- 4 -...... 

—\ 



Used. 

150 cc. 

25 cc 





Benzene Layer. 

H2O Layer. 



2.0044 

1-7643 

O .240I 



2.9968 

2.6965 

0.3003 



3 - 5° 2 8 

3-1740 

0.3288 



4.0088 

3-^544 

0.3544 



4-5342 

4-1521 

0.3821 



The distribution ratio of normal butyric acid between water and benzene at 
room temperature was found by King and Narracott (1909), to be 1 to 0.7585, 
and for isobutyric acid, the ratio was 1 to 0.810. 

One determination of the distribution of butyric acid between sat. aqueous- 
CaCb solution and kerosene gave 7.2 gms. acid per 100 gms. aqueous layer and 
92.8 gms. per 100 gms. kerosene layer at ord. temp. (Crowell, 1918 .) 

Distribution of Normal Butyric Acid Between Water and Benzene at 20°. 

(An^elescu &nd Dutchievici, 1938.) 

Gms. C 4 H g 0 2 per 100 cc 1 Oros. C 4 H ft 0g per 100 cc 1_ 

/ HgO layef[iy C fl H 0 layer(2) v 2 7 HgO layer(l) C^Hg layer(2) v 2 


c 4 h 8 0 2 
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Distribution op Normal Butyric Acid at 2s 0 Between Water and Benzine. 

(Brown and airy, 1923.} 


Normality 

ot OaMCfrakCOOH In 

Normality 

of CH a (CH»), COOtt in 

Normality 

of CHjfCH^COOH in 

H*0 layer. 

CjH, layer. 

IfjO layer. C,H* layer. 

lf 9 0 layer. C 

t H 6 layer. 

o.otfii 

0.0234 

0.1617 0.257 

0.423 

1.116 

O.o 635 

o,o 525 

0.1844 0.320 

0.702 

2 .344 

O .1045 

0.121 3 

0,245 0.522 

0.938 

2.819 

o.i363 

0.1941 

0.281 0.667 

1.369 

4.015 


Distribution of Normal Butyric Acid Between Water and Benzene. 

(BeKtourov, 1930 a.) 


Results at o° Results at 25 0 Results at 6 o° 


Qm. Mola. C^HgOg 

1 

Um. Mola. C 4 H 8 0 2 

JL 

Gm. Hols. C^HgOg 

_i_ 

par liter 

2 

per liter 

2 

per liter 

2 

' » 2 ° 

c e H e 

/ 

H 2 0 

C 6 H G 


h 2 0 

c a H e 


layer(l) 

layer(2) 

layer(l) 

layer(2) 


layer(l) 

layer(2) 


0.0227 

0 .00757 

2.99 

0.0245 

0.0156 

1-57 

0.0379 

0.0279 

1.360 

0.0445 

0.0227 

I.96 

0.0557 

0.0390 

1.43 

0.0769 

0.0936 

0.835 

0.0776 

0.0587 

1.32 

O.0656 

0.0545 

1.20 

0.1003 

0.1449 

0.692 

0.1060 

0.1041 

1.02 

0.1104 

0.1412 

0.782 

0.1758 

0.3567 

0.493 

0.1516 

0.2181 

0.727 

0.l56l 

0.2899 

0.539 

0.2451 

0.6686 

0.367 

0.2933 

O.6624 

0.443 

0.2602 

0.6913 

0.376 

0.3791 

1.3826 

0.274 

0.4022 

1.2870 

0.313 

0.3902 

1-3937 

0.280 

0.4906 

2.1185 

0.232 

0.5798 

2.3749 

0.244 

0.5129 

2.1631 

0.237 

0.6021 

2.8098 

0.214 

0.7470 

3•6460 

0.208 

0.7136 

3.7018 

0.193 

0 . 79 l 6 

4-1143 

0.192 

0.9356 

4.8614 

0.193 

1.0592 

6.2440 

0.170 

1.0035 

5.5750 

0.198 

1.1707 

6.7346 

0.174 

1.126l 

6.6454 

0.169 

1.3116 

6.4447 

0.204 

Similar results for 

normal 

butyric 

acid are 

also given for 40 

0 


Distribution op Iso Butyric Acid Between Water and Benzene. 

(Bektourow, 1930a.) 



Results at o° 


Om. Mola. 

C.lLOp per liter 

1 

'Ig6 layer{li C Q H 6 layer(2) N 

z 

O.2948 

0.9380 

0.314 

0.3015 

1.0921 

0.276 

0 .4422 

2.1306 

0.208 

0.5494 

2.8140 

0.195 

0.6030 

3.5376 

0.170 

0.7370 

4.5560 

0.162 

1.0720 

6.6464 

0.161 

1.3400 

7-3700 

0.182 



Results at 60 0 


On. MOls. 

C^Og per liter 

1 

HgO layer(l) CgHg layer(2)" 

z 

0.0290 

0.0268 

1.084 

0.0670 

0.0938 

0.714 

0.0938 

0.1675 

0.560 

0.1407 

O .2881 

0.488 

O .2814 

I.O 988 

0.256 

0.5762 

3.2026 

0 

00 

0 

0:7504 

4.5962 

0.163 

O .9916 

5.7754 

0.172 
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Distribution of Normal Butyric Acid at 25° Between Water and: 
(Kolossowsky, Kulikow and Bekturow, 1934; 1936.) 


Carbon Tetrachloride Nitro Benzene Amyl Alcohol 


SB. Mol. C 4 H 8 0 2 per liter 

1 

(M. MOI. CAfe 

per liter 

1 

Oar. Mol. 

PAfe p* r iuer 

1 

RgO 

layer(1) 

cci 4 ^ 
layer(2) 

Z J 

V 

layer(l) 

WV ' 

layer(2) 

2 - 

' H 2° 
layer(i] 

1 V U 9H ' 
i layer (2) 

~Z. 

0.0152 

0.0027 

5.70 

0.010 

0.004 

2*5 

0.0023 

0.0233 

0.100 

0.0328 

O.OO96 

3.40 

0.020 

0.010 

2.0 

O.OO46 

0.0459 

0.100 

0.1285 

0.0727 

1.77 

0.054 

0.033 

1.60 

0.0060 

O.0589 

0.102 

0.2040 

0.1797 

1.14 

O.163 

O.163 

1.00 

0.0242 

0.238s 

0.101 

0.3071 

O.6520 

0.471 

0.276 

0.452 

0.6l 

0.0405 

O.410 

0.099 

0.8858 

4.4528 

0.199 

0.477 

1.104 

0.433 

0.0907 

O.867 

0.105 

1.2365 

6.9694 

0.177 

0.703 

2.360 

0.297 

0.182 

1.562 

0.117 

1.6471 

8.5095 

0.194 

0.897 

3.790 

O.236 0.314 

2.529 

0.124 

1.9839 

7.6831 

O.258 

1.029 

5.197 

0.197 

0.584 

4.066 

0.144 

2.4474 

6.7618 

O.362 

1.255 

6.654 

0.188 

1.227 

6.138 

0-200 


Distribution of Iso Butyric Acid at 25° Between Water and: 

(Kolossowsky Kullkow and Bekturcm 1934; 1936.) 

Carbon Tetrachloride Nitro Benzene 


On. Mola. 

Wi par 1Uar t 

1 

Qm. Mol. 

C^ per liter 

1 

H^O layer(1) 

CC1 4 layer(2)^ 

2 

'HgO layer(l) 

C 6 H 5 N0 2 layer ( 2 ^ 

2 

0.01425 

0.00302 

4.712 

0.0748 

0.056l 

1.33 

O.O3048 

O.OII46 

2.660 

0.1122 

0.1029 

1.09 

0.08922 

0.04909 

1.8l8 

0.2526 

0.3555 

0.711 

0.l675 

O.1698 

O.986 

0.402 

0.917 * 

0.438 

O.3048 

O.8561 

0.356 

O.608 

1.946 

0.321 

O.6456 

3.2122 

0.201 

0.720 

2. 676 

O.261 

0.9521 

5.8062 

O.164 

0.851 

4.266 

0.199 

1.2888 

7.964O 

0.162 

0.954 

5*089 

0.187 

I.9827U) 

8.6235 

0.230 




2.1339(1) 

8.0745 

O.264 




(1) In these cases the H 2 0 layer was the lower. 



Distribution of Iso Butyric 

Acid at 25° Between Water and: 



(Kolossowsky 

Kullkow and Bekturow 1934; 1936.) 


Normal Amyl Alcohol 


Iso Amyl Alcohol 


On. Mol. 

C 4 h 8 0 2 per liter 

1 

Ob. Mol. 

c A ° p . per liter 

1 

HgO layer(l) 

n C 6 H lx OH layer(2) 1 

2 

'HgO layer(l) 

f C g H n OH layer(2)' 

2 

6.00287 

O.O262 

0.109 

0.0748 

O.561O 

0.133 

0.00917 

0.0898 

0.102 

0.12l6 

0.9729 

0.125 

0.0209 

O.218 

O.O96 

0.1590 

1.3100 

0.121 

0.0945 

O.856 

0.110 

0.2432 

1.8900 

0.129 

O.265 

2.110 

0.126 

O.3461 

2.5260 

0.137 

O.582 

3*948 

0.147 

0.5800 

3.6858 

0.157 

0.907 

5.388 

0.l68 

O.7671 

4.4156 

0.174 

1.492 

6.273 

0.238 
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BUTYRIC ACID 

Distribution of Butyric Acid at 25 ° Between Water and 
Several Organic Solvents. 

(Archibald, 1932 .) 


Organic solvent 

Gta. Mols. 

C^HpOp per liter 

2 

' HgO layer(l) 

Organic layer( 2 ) v 

1 

Ethyl methyl ketone 

o.03278 

0I16644 

5 - 07.7 

n ii it 

0.12288 

0.61599 

5.013 

n Butyl alcohol 

0.02109 

O.18761 

8.896 

ilT ii ii 

0.05766 

0.50350 

8.732 

sec " " 

0.03125 

0.15963 

5.108 

n ii ii 

0.09123 

0.49896 

5.470 

n Amyl alcohol 

0.01552 

O.17338 

11.171 

ii ii it 

0.04.667 

0.51912 

11.123 

ter " * ” 

0.01601 

0.16697 

10.367 

ii n it 

0.05232 

0.. 53505 

10.226 

Iso propyl ether 

— 

— 

2.90 

Ethyl ether 

— 

— 

4.60 


Distribution of Butyric Acid at 25 ° Between Water 
and Iso Butyl Alcohol. 

(Kolossowskl, Kullkow & Bekxourow, 1935 ; Kolossowski, Bektourow and Kullkow, 1936 .) 


Ota. Mola. per liter 1 

' HgO layer(l) IC^HgOH layer (2)' F 


0.0032 

0.024 

0.133 

0.0071 ’ 

0,059 

0.120 

0.0154 

0.142 

0.108 

0.0259 

0.243 

0.107 

0.0889 

0.735 

0.121 

0.1125 

0.887 

00 

c* 

H 

O 


Qm. Mols. C^HpOp per liter 1 

'HgO layer( 1 ) i C^H g OH layer( 2 )‘ 2 


0.214 

1.506 

0.142 

0.314 

2. 100 

0.150 

0.498 

3.072 

O.162 

0.640 

3.724 

0.172 

0.877 

4.768 

O.184 


Distribution of Butyric Acid “at 25 0 Between Water and Toluene. 

(Koloasowsky and Ponomarev, 1934 , 1934 a.) 


Gm.. Equiv. 

C^gOg Per liter 

1 

Om. Equiv. 

C 4 H fi Og per liter 

1 

'HgO layer(l) 

CJI5CH3 

Z 

* HgO layer(l) 

C^H^CH^ layer(2) N 

Z 

0 TO108 

0.00l8 

6.00 

O.1324 

O.1676 

0.790 

0.0l6l 

0.0039 

4.10 

0.1612 

0.2888 

0.675 

0.0231 

O.OO69 

3.32 

0.1857 

0.3143 

0.591 

0.0354 

O.OI46 

2.42 

0.2913 

0.7087 

O.4H 

O.O463 

0.0237 

1.955 

O.613 

2. 387 

0.257 

0.06ll 

0.0389 

i .57 

O.881 

4 .H 9 

0.214 

O.0826 

0.0674 

1.225 

I.186 

5.814 

0.204 

0.1170 

0.1330 

0.88 

1.406 

6.894 

0.204 
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BUTYRIC ACID 

Distribution of Butyric Acid at as 0 Between 
Water and Ortho Nitro Toluene. 

(Kolossowaky and Killitow, 1934.) 


On. Mola. 

C.HgO, per liter 

1 

Ota. Mols. C 4 Hg0 2 per liter 

1 

'HgO layer (iy 


2 f 

HgSTiayer (i] C^CHgNOg layer 

2 

0.0350 

O.OI64 

2.13 

O.564 1.448 

O.383 

0.0567 

0.0350 

1.62 

0.754 2.482 

0.304 

0.1028 

0.0801 

1.28 

O.878 3.38l 

O.260 

0.1541 

0.1513 

1.02 

I.O44 4*852 

0.215 

0.339 

0.319 

0.749 

1.223 6.418 

0.191 

0.407 

0.780 

0.523 

1.289 6.540 

0.197 

Distribution of Normal Butyric Acid and of Iso Butyric Acid 

Between Water and Petroleum Ether at Room Temperature. 

(Orossfleld and Mlermelster, 1932.) 

Results for Normal Butyric Acid 

Results for Iso Butyric Acid 

cc 0.1 A NaOH^per 26 cc 

1 

cc 0.1 n N&OH per 26 cc 

1 

'HgO layer (1) 

pet Ether layer(2)' 

2 

' HgO layer(1) Pet. Ether layer(2)' 2 

0.44 

0.041 

10.7 

0.822 0.088 

9.3 

0.97 

O.058 

16.6 

I.459 0.126 

11.6 

1.21 

O.063 

19.2 

5.287 O.663 

7.98 

3*64 

0.188 

16.7 

13.09 3.31 

3*96 

8.69 

O.988 

8.8 

36.27 23.48 

1*55 

19.3 

47.5 

72.3 
117.0 

4.46 

26.3 

57.7 

143.0 

4.33 

1.81 

1.25 

0.82 

70.40 91.60 

0.71 


Distribution of Butyric Acid and of Iso Butyric Acid 
Between Water and Olive Oil. 

(Bodanaky, 1928; Bod&nsky and Meigs, 1932.) 


Results for Butyric Acid Results for Iso Butyric Acid 


Qm. Mola. C A H n O p per liter Q On. Mols. C^Op per liter 

r - '-r-- — . ■ J - 3 m— rrsm rrr-x rrrrrr 1 —3 ^ 0 fc. 


1 'Hgb layer 

-- 5H""layeFl, 

t f HgO layer 

- 3ABU* - --- -- 

Oil layer' 

25 0.0125 

O.OI98 

25 0.0310 

0.0490 

" 0.0308 

O.O488 

if 0.0620 

0.1020 

s * 0.06l0 

0.1010 

" 0.ll80 

0.2030 

n 0.120 

0.2020 

37.5 0.030 

0.050 

37.5 0.0126 

0.0206 

" 0.06l 

0.102 

" 0.0306 

O.O496 

" O.118 

0.204 

" 0.0600 

0.1000 



” 0.1190 

0.201 



TRI BUTYRIN C 3 H 

6 (C 3 H 7 COO> 3 . 



Results*for the 

reciprocal solubility of tri butyrin 

and benzene are 


given bv Loskit, 1928. 
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Distribution of Normal Butyric Acid Between 
Methyl Alcohol and i Octanb at o° 

(StaiLh and Norton, 1932 .) 

i Octane = 2.2.4, Tri methyl Pentane 


Gm. Mols. C 4 Hq 0 2 per Ileer 1 

'T Octane layer{ 1) CH^QH layer( 2 )^ 8 

O.O0691 0.08120 O.084O 

O.O1898 0.20633 O.O916 


Distribution of Normal Butyric Acid Between 
i Octane and 0 Methoiy Ethanol. 

(Henri Ques-, 1933 .) 


Gm. Mol. ^HgOg per liter 1 o Gm. Mol. per liter 1 



____ 

' 1 Octane 

layer(l) 

Ethanol x 
layer (2) 

2 

t 

A 1 octane 
layer(l) 

Ethanol v 
layer (2) 

2 

19.5 

0.0019 

0.0822 

0.023 

0 

0.0049 

0.104 

0.047 

11 

0.0058 

0.2154 

0.027 

n 

0.0099 

O.1962 

0.050 

II 

0.0104 

0.4103 

0.025 

ir 

0.0124 

0.2470 

0.050 

0 

0.0034 

0.0777 

0.044 

11 

0.0164 

0.3022 

0.054 

It 

0.0040 

0.0799 

0.050 

ri 

0.0211 

o’. 3827 

0.055 


Data for the Following Ternary Systems Containing Normal 
Butyric Acid are Given by Timmermans, 1907. 

Normal Butyric acid 4 " Water 4- Azobenzene. 

44 44 “ 44 4 - Barium nitrate. 

44 44 “ “ Benzophenone. 

“ 44 44 44 4 - Camphor. 

44 44 44 44 4 “ Cane sugar. 

41 . 4 ‘ 44 4 4 4 - Mannite. 

14 44 44 44 4 - Naphthalene. 

44 44 44 44 4 - Potassium sulfate. 

44 44 44 44 4- Sodium chloride. 

Freezing-point data are given for mixtures of n butyric acid and formamide by 
English and Turner (1915), and for mixtures of trichlorobutyric acid and dimethyl 
pyrone by Kendall (1914). 

Freezing-point lowering data for mixtures of butyric acid and o phenylene diamine 
are given by Kremann, Weber and Zechner, 1926. 

Results for mixtures of Iso Butyric acid and Propionic acid and for 
Iso Butyric acid and Iso Valeric acid are given by Timmermans, 1934. 


OxyBUTYRIC ACIDS a and (3 CB 3 .CH*.CEfOH)COOH. 

Distribution of a and of |3 Oxy Butyric Acids at 23 ° Between Water 
and Ethyl Ether. (Smith, 1921-1922.) 


Results for a Oxy Butyric Acid. 

Ml 111 mols. a CH V CH*.CII (Oil) COOH 
_per liter of_ 


Results for (3 Oxy Butyric Acid. 


Milllmols. fi CH 3 .CH s .CH(OH)COOII 
per liter of 


H ,0 laye» 
(■Ci). 

1.762.6 
2.875 


<C*II 4 ),0 layer 
(C s ). 

I.0875 
1.875 
2. n 1 25 


C. 

Cu 

O.617 

0.652 

0.656 


H s 0 layer 
(Ct) 

i. 07 5 
1.725 
3.o5 


(C s H 5 )«0 layer 
(C 2 ). 


0.375 
o. 600 
1.075 


Cs 

Ci 

0.349 

0.348 

0.352 
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Distribution of a Oxy Btjtybic Acid at 20 0 Between Water and: 

(Dietzel and Schmitt, 1938 .) 


Ethyl Ether 


Amyl Alcohol 


Gm. Mol. C.H o 0 * per liter Gta. Mol. C iLO. per liter 


/ HgO layer 

Ether layef* 

'HgO layer 

*>._- 

Alcohol layer 

O.232 

0.0733 

0.2l8 

O.2325 

0.412 

0.1442 

0.398 

0.4419 

0.592 

0 . 2221 

O.638 

0.7211 

0.817 

0.3151 

O.878 

1.0003 

1.177 

0.4639 

1.178 

1.3493 


DIOXANE ,p (1,4) f)CH, 

,CH g pCH 2 (^H 2 . 




Freezing-points of Mixtures 

of Dioxane and 

Water. 


Results of Gillis 

Results of 

Hovorka, 


and Delaunois, 

1934 

Schaefer and Dreisbach, 1936 

r 0 

Om . C 4 Hg0g 

Solid Q 

Mol. fraction 

Solid 

t 

per 100 gms. sat. 

sol. Phase & 

C^Og in sat. sol. Phase 

“ 1.79 

9 * 382 

Ice -10.1 

0.0855 

Ice 

“ 7-55 

25.73 

" -10.8 

0.0905 

it 

-11.2 

34-37 

" -11.6 

0.1011 

11 

- 13.72 

40.81 

" -12.7 

0.1140 

11 

- 14.05 

43.22 

" “ 14.9 

Eutec. 0.1515 

" - P C 4 H 8 0 8 

-i4.82Eutec. — 

" pC.H 0 -n.i 

0.1830 

P C 4 H 8 0 8 

- 9.28 

50.86 

P c 4 h 8 o 2 - 3.6 

0.2500 

- 4.35 

61.15 

M - 0.7 

0.3219 

II 

- 2.51 

66.47 

" +1.0 

0.4007 

II 

+ 1.95 

80.04 

" i .5 

0.4285 

II 

3.42 

87.35 

" 2.8 

0 . 5202 

II 

3.87 

89.44 

“ 3.7 

0.6074 

II 

4.07 

90.23 

" 3.9 

0.6351 

II 

, 4.71 

91.87 

” 5.0 

0.7296 

II 

'5.27 

94.07 

" 5.4 

0.7633 

n 

5.80 

95.45 

" 7.5 

0.8760 

11 

7.81 

96:97 

" 8.7 

0.9208 

11 

11.6 

100.00 

" 11.78 1.000 

ti 

The curve of Gillis 

& Delaunois shows 

a peculiar trend in the region 

of high 

dioxane content which was not found by Hovorka, 

Schaefer and 

Dreisbach. Results for the boiling points, densities and refractive 

indices 

of aqueous dioxane mixtures are 

given by Gillis 

and Delaunois. 

Results 

for the densities, refractive indices, surface 

tensions, vapor 

pressures and partial molar volumes of mixtures of water and dioxane 

are given by Hovorka, 

Schaefer and Dreisbach. 


Freezing-point data 

are given for: 




p Dioxane + 

Butanol 

(Getman, 1937.) 



+ 

Di Iodo Ethane 

(Rheinboldt and Luyken, 1932.) 


+ 

Di Iodo Ethylene 

11 

it 11 
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DIMETHYL GLYOXIME CH S C( :NOH)C( :NOH)CHg. 

Freezing-points of mixtures of dimethyl glyoxime and antipyrine, of 
methyl glyoxime and antipyrine and of methyl ethyl glyoxime and antipyrine 
are given by Semeria and Bocca, 1926. 


sueCXNAMWB (CH*) ? (CONH*) 2 . 

100 cc. H a O dissolve 1.836 gm. succinamide at 5 o 0 . (Vtoeur, im.) 


Freezing-point data for mixtures of succ inamide and Puma ride and of 
succinamide and malemanide are given by Viseur, 1926, 

MALAMIDE (Malic amide) 1 C g H 3 ( 0 H) (C 0 NH g )g. 

Frbbzing-points op Mixtoris op Labvo Malamxbx Ann Watii, 

(Timmermans and me. VesaelovaKy, 19 ®,) 


t° 

°ns. C 4 H 8 0gHg per 

100 gras. HgO 

t° 

Owo C 4 « a 0^ P*r 

100 p». HgO 

-0.75 

5.0 

- 2.45 

20*0* 

-1.35 

10.0 

- 3-55 

30* 0* 

-2.0 

15.0 

“ 4-30 

40 * 0 # 


* Metastable region. The eutectic point is at -a.30®. 

These authors also give data for the freezing-points of mixtures of 
d and 1 malamide and of mixtures of malamides and tartaric amides. 


GLYCYLGLYCINE NH<f™ 

\CtH a GOQH 


Solvent. 

t n . 

Gma. C, f^OjNt 
por im cc. 'Mat* 

AuttmHiv. 

Water. 

i 8.5 

X9*09 

(von Ittkr ami Riiitbitrg, ltot, im 


21.0 

19*8* 

(Pfelfter and Angara* Iff13 

zVq. o.rn NaCl 

i 8.5 

10.57 

tmn Euler and Rtwth*rg t mt, ins.) 


Solubility of Gltctl Glycinb in Aqdbous Etbil Alcohol at as 0 . 

(McMeekln, Cohn and Wearo, igm>.) 


Vol. Percent 
CgHgOH In 
aq. solvent 

d. of 

sac. 

sol. 

0 ». Hoi. C 4Wz 
per liter 

eat. solution 

Vol. Percent 
CgHgOH in 
aq. solvent 

a. or 

sat, 

sou 

<*. HOi. C lW(s 
par m«r 
sat, solution 

0.0 

20.0 

40.0 

60.0 

1.0779 

1.0019 

0.9541 

O.9082 

1.512 

0.531 

O.152 

0.0362 

80.0 

90.0 

100.0 

0*8554 

0*8250 

0.7851 

0*00374 

0.000493 

0*0000222 
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ASPARAGINE C 4 H«NA.H, 0 . 

Solubility 04 -Asparagine, QHgNjOi.HaO, and of 04 -A$paraginic Acid, 
C 4 H 7 N0 4t in Water. 

(Brenler — Z. i>hy.sik. Chem. 47» 613, '04.) 


0 ”/-Aspsiragine. 0 -/~ Asparaginic Add. 


r 

Gim, 


Gms. 


Gms. 


Gms. 

t a . < 

t°. 

per *00 g. 

HtO. 

C 4 H 8 N t O 8 .H s 0 
jkt 100 g. 

Hat). 

t°. 

C4II7NO4 
per 100 g. 
H a O. 

t°. 

C4H7NO4 
per 100 g. 
HaO. 

0.7 

09546 

ss -5 

10.650 

0.2 

O.2674 

51.0 

I.2746 

7-9 

I .4260 

71.7 

19.838 

9-5 

0.4042 

63-5 

1.8147 

* 7-5 

2.1400 

87.0 

36.564 

16 .4 

0.5176 

70.0 

2.3500 

28.0 

41.4 

3 . 1710 

5 -6500 

98.0 

52-475 

3 1 -5 
40.0 

°- 75 r 4 

0.9258 

80.5 

97-4 

3.arp6 

5-3746 


too gms. HsO dissolve 2.4 gins, asparagine at 20 °- 25 °. (Dehn, 19x7.) 

100 gins, pyridine dissolve 0,03 gm. asparagine at 20°-25°. 

100 gins. 50% nq. pyridine dissolve 0,15 gm. asparagine at 20°-25°. 

100gins, trichlofethylene dissolve0.018 gm. a&paragineat 15 0 . (Welter & Bruins, *9M.) 

Data for the solubility of asparaginic acid in aqueous salt solutions are given 
by Wdrgler (1914). 

too cc. sat, solution of Asparigine in Water contain 1.12 gm. GvHgNgOyat xi-'i'/ 

( Pfeiftor and Angorn, 1924 .} 

100 guns *bs Alcohol dissolve 0.095 gm. Asparigine at uo-a 5 ° (Bucher and Dehn,isai) 
» Quinoline « o.u » » » » » » 

» equi. mol. mixture of Alcohol and Quinoline dissolve 0.18 gm. Aspari- 
gine lit 20-25° (Bucher and Doha, 1921.) 


Solubility of 1 Asparagine in Water. 

(DM ton wx Schmidt, 1936 .) 

The results of 26 determinations at nine temperatures between o° and 
65° were used for calculating the solubility equation and from this 
the following values for $° intervals were obtained. The results above 
70° are probably less accurate than those at lower temperatures. Density 
determinations at 2*1° for solutions less than saturated are also given. 


t* 

(to. 

p*r 100 <pw. HgO 

t 0 

0 

0.849 

30 

s 

1.105 

35 

10 

1.439 

40 

IS 

1.838 

45 

20 

3.351 

50 

35 

3.989 

55 


0M. C 4 H 8 03N s .H £ 0 
per 100 gas. HgO 


3.779 

60 

4.750 

65 

5.937 

70 

7.377 

75 

9.118 

100 


11.20 


Ons. C 4 H 0 O 3 N 2 .H 18 O 
per 100 gas. H^O 

13.68 

16.62 

20.06 

24.09 

55.17 


Pricing-points of Aqueous Solutions of l Asparagine. 

(Tlmumuu* and Heuse 1931.) 


Wrf*£ Pir 

100 EM. BgO 


0«a. C^OgNg Per 
100 EM. HgO 


- 0.09 
-o.xa 
“0. if 


0.45 

0.63 

0.75 


- 0 . 16 Eutec. 

- 0.17 

-0.23 


0.82 

0.90 

1.40 



Solubility of 1 


Asparagine in Aqueous Ethyl Alcohol at js°. 

(McMeefcins Cohn and Umvts 19 M .) 


Vol. Percent CgHgOH 

d. of 

in aq. solvent 

sat. sol. 

0.0 

1.0072 

20.0 

O.0?6l 

0 -0.0 

0.9473 

60.0 

0.9068 

100.0 

0.785a 


Us. Hoi. ^ 4 V : d H i‘ 
per Ui«r mi, mol. 

u. t86 I 24 . 57 gw J 
o, a 7 S 
0 . 0,400 
0.0105 
a, oouo-14 


Freezing-point data are given for: 

1 Asoarajrine + l dichloro succinic acid (TiriW'rmtns. Van Ltnckort and 

Jaf fo,. no .ok » 

» + d " ,f " “ 

•« + d Tartaric acid * H*0 (Timm^mins uni Hr*u*o*. lo.n.i 

» + phenyi glycolic acid (Timmi*m»ano and M^tiuk. 104-1 .1 


METHYL HYDANTOIC ACID NH^CONHCH {CH 3 >COOH. 

Solubility of Methyl Hydantoic Acid in Aqueous Ethyl Alcohol at j %* i . 
(McMaalUn, Cota ana wear#, imn ) 


Vol. Percent 

d. or 

<*• Mo1 - W* 

Vol. percent 

il. of 

«*. H 0 ». .' <We 

CgHgOH In 

sat. 

per liter 

C^H^OH in 

ML. 

mr liter 

aq. solvent 

sol. 

sat. sol. 

*a« solvent 

mi. 

mi* »oi. 

0.0 

1*0045 

0.193 

60.0 

0,9160 

o,aa ! 4 

20.0 

0.979s 

0.187 

80,0 

0.8699 

0,174 

40.0 

0 .$ 54 l 

0.21a 

100.0 

0,7877 

0.099 


0 ALANINE HYDANTOIC ACID C 4 H e 0 3 N f . 

Solubility of 0 Alanine Hydantoic Acid in Water a« in Ktmyl Alcohol, 
(McMeeKin, Cota and Umm* im,) 


Solvent 

t° 

a. of 

On. Hsl. 


mi, sol. 

ter liter mi, Wl> 

Water 

as 

1.00287 

0.158 

Ethyl alcohol 

as 

0.7869a 

0 . 0 I 7 
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Kiln!, Methyl, ete. ALLOPHANATES NH*.GO.P(II.GOOOiH,. 

Solubilities in Ethylalcohol and, sn Ether. (R^hal, ms>.) 

As a method ot isolation and identification, an Ox tensive series of alcohols were 
converted into the corresponding allophanates by the action upon them of cyanic 
acid. This gas was prepared by the depolymerization of cyanurie acid at about 3 oo° 
in a very slow current of CO t ,and when passed into the cooled alcohol gave rise 
to the general miction, u O.O.KH -j- C* Il 4 OH — NIIj.CO.NH.COOC 4 II 5 , which 
proceeded rapidly with evolution of heat and brisk solidification of the mixture. 
In each case the product, after cooling, was washed with ether, to remove unchanged 
alcohol and urethan, which is simultaneously formed in greater or less amount. 
The allophanates were then each purified by dissolving in warm alcohol, benzene 
or acetone and crystallizing by cooling. They were all crystalline and only slightly 
soluble in alcohol and ether. The author does not describe the procedure followed 
in determining the solubilities which he reports. In a private communication 
he states that « 10 ce. of each of the saturated solutions were evaporated to 
dryness and the residue weighed after standing in a desiccator containing sulfuric 
acid ». The figures in parentheses show the melting-points of the allophanates. 


(«mH. Atlophnniitr Cans. AUopbunme 

JUS* 1 10 CC. Of 10 oo. of 

Atlnptumnk of : -**■"•*-.a— Alloplumnto of : — • • 

fprlmwty akohoh* tV Akohot. Ether. (Primary alcohol*) t*> Alcohol. Ether. 

Ethyl {lijo*). a<> 0.455 0.080 Heptyl (i6o w ). 17 o. 35 <>* o.iao 

Methyl (uia w ),., 17 0.1 4 o o.o 3 o Octyl (157°). 17 o.aao* o.i 4 <> 

Propyl (175 °.5 ) . 17 0.750 o.i 3 <) Nonyl (x 58 °). 17-1* o.iao"' 0.091 

// Butyl (i 5 o°). . 18 i.v.'io o.a 4 f» Decyl (i 59°3 . 17 o.<> 54 * o.o 58 

I to Butyl (180*75) 1» 0.9*7 o.&>a Dncfecyi (i 55 °).,. i 3 o.io 5 * 0.117 

Iso Amyl (i5o w ). El 1.4u * 0.698 Dodecyl (i 59°.5). . 17 o.oi 5 * o.oa 5 

Hexyl (i6>)«.. 17 0.480* o.iao Ally! (i 65 °). 18 0.855 o.aia 

Iso flexyl (190°) x\ 0.471* o.aao* Undecylenyi (i 43 °) 17 <>M** <>.i8i 

* Absolut# alcohol or other wan un<hI in these c»h#h. 


SOLUAtUTIKH OF AtLOPlIANATES IN ETHYLALCOHOL AND IN EtUEH (Gon.J* 





t.ai n . Al lophttOrtk 



6m*. Mlophaunt# 

Alli»j*h«»ai#% of 


per to cc, »f 

Alkphanal#* of 

pc* 1 10 CC. of 

HproiitUf j 

amt Tertiary alcohol*. 

tv 

Alcohol. Ether. 

AT J t 4UIUI1UI#| Vijvllv 

alcohol*, and Phenolt. t* 

Alcohol, 

El her. 

Propanol, 2 

MHO)... 

16 

0.81 5 * o. 5 »i* 

Benzyl 

it‘21)... 17 

0.220 

o.o 5 o 

Mo Kf (’arbinol ( 1 M 1 . 5 ). 

18 

0.7 48 0.571 

Hhenylethyl 

(IBS)... 17 

0.080 

o.o 33 

Mr !*r n 

(1 Mb, 

*8 

o.o.’io o. 53 1 

» propyl 

( 165 )... 16. 

> o.if>7 

0.089 

m Kt » 

( 170 . 5 ) 

iH 

0,996 0.407 

Me Salrgenine 

1 ISO),.. 17 

0.106 

0 . 0(>4 

Mr Hu » 

( 173 ),, 

1 7 

‘>.(>70 o, 3 oo 

Anisyt 

( 180 . 2 ). 17 

0.070 

0,ni6 

Et i*K» Hr » 

{ 17 * 1 -. 

*9 

i, 36 1* o. 48 :> 

Kt Vanillyl 

( 173 )... 17 

o.ioh) 

0 . 0*4 

Mo Iso Hu »♦ 

(1M).. 

i 6.5 

0.088 0.198 

Hiperonyl 

( 170 . 5 ), 16. 

> 0,066 

0,023 

Di Hr « 

1206 ).. 

i 6,5 

o.^io 0,191 

Phenyl ethyl (Sec.) (IS 1 . 5 ). 19 

0.680 

0.016 

Octyl >» 

(IM»),. 

14 

O/m'i* 0.069 

Cycle (•) 

( 148 )... *7 

0,238 

0.070 

Di Imi Hu m 

uwi.. 

i(i ,5 

i.t 58 1,064 

Cl n mi my 1 

( 185 )... 17 

0.H10 

o,o 5 o 

Tri Mr »» 

nm.. 

1 5 

0,723* 0.290 

Cycle pentanyl 

( 170 . 5 ). 17 

O.97H 

0. 322 

Atayi » 

( 132 ).. 

*6 

1 . 120 * O.289 

» hexanyl 

( 170 )... 20 

0.834 

0.217 

Hexyl f‘l 

(«*).. 

16 

2.4oO* O.96.S 

Menthyl 

( 213 )... 18 

<». 1 4 c 

0,067 

Heptyl (*) 

(M*h. 

*i 

0.920* 0.445 

Carvon (’) 

( 102 . 3 ). 17 

0.228 

0.026 

Octyl 1 *| 

{Hit}.. 

16 

1.144 * 0.53 1 • 

Menthyl (tery ) 

( 187 )... 17 

0,180 

0.070 

Nonyl (*) 

( 143 ).. 

*6 

1,340* 0,891* 

Iso pulegyl 

(210)... 17 

0.263 

0. a 2 3 

Di Mo (*> 

m 3 .:» 

* 4 

o,64’* 0,793* 

Phenyl 

( 180 )... 19 

o. 38 1 

0 . o 36 

* In absolute alcohol or 

other. 


0 erosyl 

( 185 )... 18 

o./, 7 ', 

0.06 3 

{* 1 Mot by 1 2 pcntanol-h; 

| * | Dimethyl 2 /i Hen 

P *» 

( 104 )... ,8 


0 . 0 C )2 

tttnol-3; j Ethyl 3-Hcx«»ol 3; ( 

*| Methyl- 2 -Ethyli H«XAnol -4 ; 

Di m 0 thy 1 itony 1 carhi it ol ; 

( # ) «y- 


clohexyUmtanyh 1 1 j Curvon menthyl. 
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TARTRAMIDE i (CH0H.C0NH a ) 2 . 

Frrrzing-poihts of Mixtures of Dextro Tartramid* a mo Wat**. 
(Tlsraermans and Vesaelovaky* 19 ®.) 


oma. c 4 h b o 4 h 8 

p#r 100 gw. H £ 0 


3*0 

6,0 

6.0 

13,0 

Freezing-point data are also given for mixtures of <1 and 1 Tartr.amide 
and for mixtures of tartramide and malamide. 


-0.40 

- 0.75 

-0.80 Eutectic 

-1.00 

-1.30 


BUTYL BBOMIDE, CHLORIDE, IODIDE eir. 

Approximate Solubiutv op Each in Water. 


(Fulmar, irii.| 

Compound. Formula, t* |*#r >*f ***!. 

Butyl bromide. CH 3 (€H 4 )»CH, Hr (i. *.* 3 } Hi *». *« 

Iso Butyl bromide. (GHs)iCH.CHiHr (t. vm ) iK «* »» : *t 

Butyl chloride. CHj(CHj) a CH 4 ni in. » o.ofifi 

Iso Butyl chloride..... (CHa)jCH .CH*Cl (o.Hfi) n. > «*.«** 

Butyl iodide. CH a (CH 2 ) s CH* l ( r. 6t ) *7. > 1 

Iso Butyl uretban.. (GHj)* GH.GKIgNUCOv Cill« i i, 1 * >« .♦»«* 


'The figures in parentheses are the approximate specific gravities of the compounds. 


100. gms. H g 0 dissolve 0.608 gm. C 4 B @ Br at 30°. iQrmn m& Saylor, a . I 

Freezing-point data are given by Timmermans, 19m, for the foil wing. 

mixtures. 


n Butyl Bromide + Ethyl Bromide 

" " + iso Butyl " 

iso M " * CS g 

" " " t Ethyl Bromide 

" " " * n Propyl M 


iso Butyl Bromide ♦ ter Butyl Chloride 
n " ** * Methylene n 

" w H ♦ Ethyl idea* w 

n w Chloride * ter Butyl “ 
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dl « AMINO n BUTYRIC ACID CHgCH g CH(NH £ )COOH. 
dl a AMINO iso BUTYRIC ACID (CH 3 ) g ClNH g )C00H. 

Solubility of Each Sepaeatily in Aqueous Ethyl Alcohol Solutions at 25°. 

(Cohn, HcMeekin, Edsan and Weare, 1934.) 


Vol. Percent 

Results tor 0 Amino a Butyric Acid 

_ — . . . A . . 

Results for 

QL Amino Iso Butyric Acid 

W H 

d. or 

dstbots 

'd. or ~ 

Om. Mols. C 4 H 9 0 g 

Aq. Solvent 

sat, sol. 

per liter sat. sol. 

sat. sol. 

per liter sat. sol. 

0.0 

1.0456 

i.8oo(= 185.6 gms.) 1.0312 

1 . 330(= 137.2 gms 

5*0 

1.0370 

1.634 

— 

— 

10.0 

1.0264 

1.464 

— 

— 

15*0 

1.0166 

1.287 

— 

— 

20,0 

1.0043 

1.082 

0.9947 

0.775 

40.0 

O.9629 

0.S70 

0.9577 

0.401 

60.0 

0-9147 

* 0.260 

0.9m 

0.177 

80.0 

0.8586 

0.0668 

0.8578 

0.0467 

100.0 

0.7851 

0.0026 

— 

— 


Dxsteibution of a Amino n Butybxc Acid Between 
Mates and Butyl Alcohol at 25 0 * 

(England, Albert, Jr., and Cohn, 1956 .} 


On. Hola. C 4 J} 0 0 2 per liter £ 

/ H|>0 layer(I) nUtyl ale. layer (&)' 1 

O.396 O.O166 0.0420 

0.577 0.0228 0.0394 

1.094 0.0386 0.0352 

1•614* 0.0513* 0.0318 


'Saturated with respect to Amino n Butyric Acid. 


METHYL URETHAN CH,.NHC 00 C 8 H 6 . 

100 gms, H g 0 dissolve 222.6 gms. C 4 H Q NO g at i$*5°. (FUhner, 1924.) 
BUTANE C4H10. 

Solubility in Water at /° and 760 mm. 

v > o\ 4«. IO*. 20 * 

VoL C4H10 per 

ioovols. H ,0 3.147 2.77 2.355 2.147 2.065 

The upper critical solution temperature of Butane in Sulfur Dioxide 
is -4.7° and the mixture contains 72 Wt. % S 0 g . (Seyer and Todd, * 93*1 
Leslie, 1934.) 

BUTYL ALCOHOL normal CII..(CH*)»CH»OH. 

Solubiuty in Water, Determined by the Synthetic Methoo. 


Buhner* 102A.) 



«m*. ar»«am<:n,ou 


<;me.CH k (CH a )«<UK 1 (HI 


<; 

t 

per IPO ffitu. mat, lot, 

t". 

per 100 gmn. *ftl. »ol. 



0,, 

.... 10 . 4 * 

4 <>-. 

.... 6.55 

80.. 

* * 

10.. 

.... 9.0O 

5 o.. 

.... 6.35 

90.. 

• * 

20,. 

- 7,90 

(><».. 

.... 6.35 

100. . 


3 o.. 

.... 7.10 

70.. 

.... 6.55 

ISO.. 



per 100 Jenin. Mil. *ol.' 

7.00 
7.80 

IO.90 

The original results ware plotted and the above table constructed from the curve. 












Mutuai SotOBtMTY Of Hi j yi am. W*r««. 

MUTVAI. w ( Hit) a ,„i m» ■ 

Hiehlv purified butyl alcohol w*« ompl-.s. .1 Thr 4 rt..rm... 4 i».!i» w. 

» Jt ■.!«»» sftrrt.r 


r t* mmin 


(J, 4m. them ,**»« 
Bulji Atetilwii 

Cm%. CH,fCft^|CIf|rtK *4 


^ **** 


*t «>!»« Ill 


JW tO« ftt*< Hi. 



r» s -^» i»* ##! 

*M *«?, 

. HoJH 

14. M k|K 


4 . v* 


. Ho. W 

1*, 8 Wi? 


a »i$ 


. 80.14 

u.Hsn 


a if 

n, f>Ha | 

• Til- 9 s 

4 


- .#1 

m «| 4 K;* 

. 79-73 

*i,g| m 


*» 

«« 

. 79 -W 

ii.H.j j4 


• .»* 

** ■ 4a »j 

. 7 «-il'< 

< 4 . H 1«|7 


u H | 

t * 

. 78-511 

o.iur* 


ft iw3 

** *i H il 

. 77 - 5 H 



• i« |li 


. 7«.:i8 

<#,|t jYt 


»* ■*.! 

** *#71 »f* 

. 74-79 



t» ; i 

“ - 47 4 1 

. 73.53 

«. H1 m 

1 

»* ■ *| 

*1 . Iff; 3 » 

. fig.*! 


*1 ■ ■ *4 

* 1 


. ( 13.88 


U i • * 

n i 


• 49-85 


* it* *| 

t 1 


, <!MW 


nil 

*4 ; i 


. &.«* 


n, HI 

r; jft 



The quadruple point it at '***'*J'* •**»Htti**n no^Uuii 

CH 3 .(CH a ) 8 CI 1 * 0 H pur tmi gtiw Mt. *t*ht«ntt» *i thr *Au%wn i«mp*ni* 

ture ia 5 a .i 5 . Thaw value* aa gw» l*y tJrmttlW, ***;»% *t« r *•*}***-i** 4 y jittpi, 
and I29°.5. Aa given hy Hrtiti th*y **r*» rrtp** **% 4 > ^ ** gm«. #*»*! $ *«f* 


ymm* mm. * 

The synthetic aetlotf wis u***d It ¥.41 fmied sfm* »r 4 i**rjr »'*u *u** 
could not be used for accural# IMS r y fr» gu*« 

gave malts identical ultl ttoa* ofcu***4 in tfuaM* 
neighborhood of the critical aoiauoa t*«p*r«'iirr 



om. e&m 


**■ -.%* 


m% m 

tr 

m M m* 

i # 

mr *■**» €#» 


$*t %m 0m, 


m* m* 


M 4 . •%$. 


m s. *#1. 

-18.01 

la.tetli 

taa«a$ 

1 *1 • *« 1 

M'l • 

. w 

- 3 .U 

9.79m 

ua«n 

rt . 

HI 7 *A 

% ^. 1j j 

H 9.3 


laa.va 

JMk. 1 e* 

1 J# . 

, 1.11 

40.0 

6.03m 

taa,?3 

P»- t v 

14 *. <i 'U 

•. 1, a«i 

65.0 

6.03 

iaa.?s*C S T 

1 ta.« 

4 ti€s, *.4 *■. 

f * ! - *j| 

81.O 

6.47 

t lien 

% 4 < 4 % 

*: If . * m 

n . n 

107.73 

9.79 

taa.’fa 

li.la 

4 ! #. a 4 

It#. M 

U 7 *49 

13.73 



I 4-8| 

H i.#. i%*i 

130.30 

IS. IS 



% . 0 


ID " tie lender »I*cIbillty t#f«i#raii*r** $* a 

ferill a 

tower ana 

at inner alarihlilt# tem ***»» 

x t 

* , 

1 i 1 M ... .« K i.. 
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The above results when plotted yield a curve from which the following 
values for regular intervals of temperature were taken. 



0®s. C 4 H Q GF 

Iper 100 gma. 


Gms. C 4 HqOH per 100 gms. 

t° 

' HgO rich 

C 4 h 9 oh rich 1 

t° 

^ HgO rich 

C 4 H 9 0H rich 1 


phase 

phase 


phase 

phase 

-15 

12.0 

8l.O 

90 

7.8 

69.8(3) 

0 

9-1 

80.6 

100 

8.2 

66.4 

+ 20 

6.4 

80.2 

105 

9.8 

64.3(3) 

25 

7.31 

79.69(1) 

110 

10.2 

61.s 

25 

7.45 

79-5^2) 

11s 

11.7 

57.8 

40 

6.0 

78.6 

120 

14.7 

52.5 

60 

6.0 

76.2 

123 

19.0 

46.8 

75 

6.8 

73.7 ( 3 ) 

124.7S 

32.4 

32.4 

80 

6.4 

72.7 





ti) Butler, Thomson and Maclennen, 1933; (2) Stockhardt and Hull, 1931 
(3) Mueller, Rigsley and Ferguson, 1931. 

The following additional determinations of the mutual solubility of a 
Butyl alcohol and Water are given by Butler Thomson & Maclennen, 1933. 


t° 

Oms. G 4 ty)H per 

100 gms. sac. sol. 

c° 

Oas. C 4 H 9 0H per 

100 gms. sat. sol. 

c° 

Oms. C 4 H 0 OH per 
100 gms. sat. sol. 

22.6 

7.497 

a8.o6 

7.090 

27.4S 

79.50 

24.85 

7.318 

39 -18 

7.016 

23.40 

79-73 

26.40 

7.202 

30.83 

7.928 

18.45 

80,01 


BUTYL ALCOHOL 

too gms. aq. 0.2 n NaOH dissolve 59.0 gms. n C 4 H Q 0 H at 20°. (Smith, 

* 93 ^.) 

Results showing the effect of Glycine and of ot Amino Butyric Acid 
upon the solubility of Butyl Alcohol in water are given by England 
and Cohn, 1935. 

EQUILIBRIUM IN TEK SYSTEM NORMAL BUTYL ALCOHOL BbNZENB AND WATER AT *9°- 

(Perrmkls, *926.) 


The amount of water required to produce clouding in various mixtures 
of benzene and butyl alcohol was determined by a titration method. 


Wt. % C^HpOH Gma. HgO to caus# Wt. % C^OH 

in mixture clouding In 100 gw. mixture in mixture 


Oms. HgO to cause 
clouding In 100 gms. mixture 


IS -75 
21.02 
26.68 
30.26 
32.84 


0.8553 

I .4898 

2 . 26 lO 

2.8315 

3.4035 


34.92 

36.78 

38.54 

42.28 

S6.l6 


3*9640 
4.4925 
4.9916 
5.8673 
9•3456 
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BUTYL ALCOHOL iso (CHj)sCII.CH*OII. 

MUTUAL SOLUBItITY OF ISO BuTYt, Al-COIIOI. AND WaTKB. IM'i. I 

Commercial iso butyl alcohol was fractionated into to portions and only those 
■which distilled at a constant temperature wore used for the solubility determinations. 
The density was 0.8197. The determinations were made by the sealed tube method 
The numerous determinations of the author wore plotted and the following values 
obtained frpm the curve. 

Gms, (Gfr 3 ) s CU.CU s OH per 100 «ms. < »i »<*•** < P*r Sm« ,iih 



11,0 rich 

Iso Iluljl Alcohol 


11,0 rich 

Im* HuIU Alr**h« 

t*. 

layer. 

rich layer. 

t”. 

layer. 

1»»it later 

— 10. 

... hM 

86*2 

90. 

8.1 

73 . •» 

0. 

.. 11 .5 

85.4 ’ 

100. 


70, 

H-IO. 

q.8 

««M 

110. 

11.7 

66,7 

20. 

8.5 

83.6 

120. ...... 

ti.o 

. * 

3 o. 

.. 7*5 

8a -7 

12 5 ...#•». 

16. 5 

■»7 .2 

40. 

7.0 

81.6 

1 3 o. 

U.o 

> 1. 5 

5 o. 

6.6 

80.4 

i 3 i. 

2 3.0 


60. 

6.4 

79.0 

13*2 ....... 

. 76.0 

43 .o 

70 . 

6.6 

77 a 

1 37.8 font. 

t.l. 

37.0 

80. 

7 .a 

75.2 





A small scale diagram, without numerical data, is given ior the above system 
by Brun, 197A. The critical solution temperature is stated to he iv!i. r >° and tne 
corresponding concentration, 37A gms. iso butyl alcohol per too gms. sat. unlit!ion. 
This author also gives two diagrams and several determination* of tie lines for the 
system iso butyl alcohol, ethyl alcohol and water. 


BUTYL ALCOHOL (Secondary) CH 3 .CH<>H .CUddi 

The Mutual Solubility of Secondary Butyl Alcohol and Wait,** 
at High Pressures. (Timmermans, 1933 -J 

The following data for the critical temperature of solution at high pressures 
are given. 

The constants of the secondary butyl alcohol were : b. pt. 99. V 1 , d u 


Pressure 


PrOMitrr 

t tiI4 s»t 

in kilograms. 

(Jrlllenl letup of solution. 

In kilogram*. 

*4 8m|;»|J.Ui 

I 

The irlphase stsiem (Tjslnlllzes a( n\l. 

Hmt 

iH ,ti 

100 

•+• 5.3 

83 o 

l|iillliiJl'|(Ct(ii* ill nSJ 

200 

17.8 

Hoo 


3 00 

2.4.8 

70ft 

in. i 

400 

So. 8 

600 

HLi 

5 oo 

36 .7 

IH) 

I *#5 3 

600 

<*•- 

I 

i 1 J.H 

700 
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Secondary BUTYL ALCOHOL CH 3 .CHOH.CH»CH,. 
Iso BUTYL ALCOHOL (CH 3 ) 2 CH.CH 3 OH. 


Solubility of Butyl Alcohols in Water, “Synthetic Method.” 
(see Note, p, 292 ) 

(Aleaejew, 18S6.) 


Secondary Butyl Alcohol 
and Water. 

Gnu. Secondary Butyl Alcohol per 100 Gnu. 


Iso Butyl Alcohol 
and Water. 

Gnu. Iso Butyl Alcohol per 100 Gms. 



Aqueous 

Alcoholic 

Aqueous 

Alcoholic 


Layer. 

Layer. 

Layer. 

Layer. 

— 20 

27 

66 

• . . 

*. a- 

— IO 

28 

60 

• . . 

• • • 

O 

2 7 ‘5 

56 


85 

IO 

26.0 

57 

. . . 


20 

22.s 

60 

9 

84 • 

30 

18 

< 53-5 



40 

16 

65 -5 

7-5 

8 3 

60 

0 

67 

7 

82 

80 

*5 

6 3 

7 

77-5 

IOO 

20 

5 * 

8 

72 

loycrit. temp. 33 


• • • 


120 



l6 

62 

* 3 ° 



28 

So 


133 crit temp. 


49 


Additional determinations ofl the reciprocal solubility of secondary butyl 
alcohol and water are given by Dolgolenko (1908). This investigator prepared 
three fractions of 98°-98.6°, 98.6° *99° and 99°~99.5° boiling point respectively, 
and determined the curve for each fraction and water by the “synthetic method.” 
The first fraction gave a closed curve having both a lower and an upper critical 
solution temperature, while the other fractions gave curves with only an upper 
critical solution temperature, and in other respects in fair agreement with the 
results of Alexejew as shown in the above table. The explanation of this differ¬ 
ence in the ease of the first fraction, is supposed to be that this fraction contained 
a larger proportion of tertiary butyl alcohol than the others, due to the lower 
boiling point of this isomer. Since the tertiary alcohol is entirely miscible 
with secondary alcohol and water its presence would restrict the boundaries of 
inhomogeneity and, therefore, tend to favor a closed curve for the system. 


Solubilities, Determined by the Freezing-point Method 

Are Given for the Following Mixtures Containing Butyl Alcohols. 


Isobutyl alcohol 4 * Water 
“ “ + Liquid CO* 

Normal butyl alcohol 4 “ Water 

“ “ 4 * Liquid CO* 

Secondary butyl alcohol 4 * Water 


(Dr *yer, *913.) 

(Bttchner, 1905-06.) 

(Dreyer, *9*3.) 

(BUchner, 1905 “*06.) 

(Dreyer, 1913; Timmermans, 1907, 1910, 19x1.) 


“ “ “ 4 * “ 4 * Hydroquinine (Timmermans, 1907.) 

Tertiary butyl alcohol 4 - Water (Greyer, *9*3.) 



C,H lo O, 


270 


100 gms. sat. solution of sec. Butyl Alcohol in Water contain ao gms 

CH 3 CH0HCHgCH 3 at 20°. 

100 gms. sat. solution of Water in sec. Butyl Alcohol contain 37 gm 

H 2 0 at 20 0 . (Jones, 1929.) 


Solubility of Iso Butyl Alcohol in Water. 

(janeckfi, 1933.) 

The determinations were made by the synthetic, sealed tube, method. 


t° 

Gate. (CHgJgCH.CHgOH 0 

per 100 gras. sat. sol. 1 

AM. (CH s )gCH.CH f OH 
per 100 fpi». mi, tol 

28.2 

8.0 

130.5 

30.7 

90.4 

8.0 

133 

36, ? 

107.9 

io.6 

132.6 

49. l 

126.7 

16.3 

126. 4 

57.8 

127.7 

17.5 

38.6 

81.7 

Results are 

also given for the 

ternary system Iso Butyl Alcohol, 


Methyl Alcohol and Water. These will be found under Methyl Alcohol. 


Solubility of Iso Butyl Alcohol in Aqueous Solutions 
of Sodium Bbnzoatk at about 18°. 

(Traube, Schoning and Weber, 1937,) 


Norman ty or Aq. 
CgHgCOONa Solution 


cc l*o Butyl Alcohol 
per fe.O cc **t, «oluctoa 


0.0 

0.5 

0.75 

0.83 

1.0 


0.6 
0.55 

1.05 


Distribution of Isobtttyl Alcohol between Water and Cotton skro 

Oil AT 25 . (Wroth and Ktid, ryiH) 

Gm», CilMHJ tier too it. 

RatJo - piruyec 

I -7f 1 -375 2.jot i ,hi 

*■-40S 2.42c, 1.7a 

_ . VV I.49S 2,450 I 64 

2 S&2 ^^Caurtcowc-JMJJ^J. 


Gms. C4 HaQH per roo cc. 
GU Layer. HaO Layer. 

i. 168 2.043 

1.276 2.250 

1.288 2.I3S 
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Tertiary BUTYL ALCOHOL (Tri Methyl CarbinoL) (CH S » 3 C 0 H. 

Freezing-point data for mixtures of Tri methyl Carbinol and Water are 
given by Paterno and Hieli, 1907. 

Freezing-point data are given for mixtures of trimethyl carbinol and 
the following compounds: 

Hydroquinonel1) 
op and P Napht hoi (1) 
a and @ Naphthylamine (1) 

0 and m Phenylene diamine (1) 

Pyrogallol (1) 
p Dioxane (2) 

Pyrocatechol (1) 

Resorcinol (1) 

(1) Kremaftn and Wlk, 1919•; (2) Getman, 1937; (3) Kremann, Mauermann, 
Muller II, and Rosier, 1922-23*; (4) Paterno and Ampola, 1897. 

METHYL a PROPYL ETHER CH3OC3H7. 

METHYL Iso PROPYL ETHER CH 3 OCH 3 CHCH 3 . 

Solubility of Methyl Normal Propyl Ether a m of 
Methyl Iso Propyl Ether, Each Separately*in Wajer. 

(Bennett and Philip, 1928.) 


p Toluidine (1) 
o, m and p Nitrophenol (3) 
1, 2, 4 Dinitro phenol (3) 
Naphthalene (3) 

Phenol (4) 

Thymol (4) 

Bromo Toluene (4) 


t° 

Oms 

U per 


Oraa, Iso per 


IOO gms. 

sat. sol. in water 


100 gms. sat. sol. In water 

0 


5*6 


— 

10 


3.8 


9*7 

is 


3.4 


8.6 

20 


3.2 


7*4 

2 $ 


3*05 


6.5 

TL ETHER 

(C,H,)>0. 



Reciprocal Solubility of 

Ether 

and Water. 

We*— Z. physik. Chcm. a 4 * 619 . ’ 97 ; Schuncke — Ibid . *4, 314, 

'94; St. Tolloczko — Ibid 2 0,407, 



90*) 



Solubility 

r of Ether in Water* 

Solubility of Water in Ether. 

Lower 1 

>aycr — 

- Aqueous. 

Upper Layer — Ethereal. 

Gms. (CVUpV > per *00 Gm», 

Oms. HjO per 100 Gms. 


Wuer. 

Solution. 

Ether. 

Solution. 

0 

I 3 12 

it .6 

I .01 

I .0 

s 

IX.4 

10.2 

I .0 6 

*•05 

10 

9-5 

8.7 

I .12 

X .12 (2.6, S.) 

I S 

8.2 

7.6 

I .l6 

*•*5 

20 

6 95 

6.5 ✓ 

I .20 

1.20 (2.65, S.) 

25 

6 05 

5-7 

I .26 

1.26 

30 

5 4 

5 -* 

*•33 

r .32 

*40 

4-7 

4-5 

I. S 2 

*■50 ' 

*50 

4-3 

4.1 

*•73 

1.7 

*60 

3-8 

37 

1.83 

x.8 

*70 

3 3 

3 2 

2 .04 

2 .0 

*80 

2.9 

2.8 

2.25 

2.2 
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100 cc. H 2 0 dissolve 8.n cc. ether at 22°; vol. of solution, 107,145 cc H Sp. 

GF icw ccether dissolve 2.93 cc. HsO at 22 0 ; vol. of solution, 10 3.2H2 cc.; Sp. Gr. 

o.7 I 6 4 . iHru < 

More recent determinations of the solubility of ethyl ether in water, agreeing 
closely with the above data, are given by Osaka, 1910. 

Data for the temp.-pressure diagram of ether- water are given by Scheffer, 191 -ta. 


Reciprocal Solubility or Kther asu SXatuu, 

(Hill, 19*23; Kablukov and 192:*. 1 

A new method for the determination of the reciprocal solubility of liquid# wan 
employed by tiiese authors. It depends upon the simple application of the phase 
rule to the volumes obtained by mixing the two liquids in two different ratios 
by weight, in two separate experiments at the same temperature. The apparatus 
consists of flasks with two bulbs of loo cc. and 3 00 cc. respectively, hut mg tin* 
stem between the bulbs and above the upper bulb, very accurately graduated and 
calibrated. The method of calculation employed eliminates the correction for 
change of volume on mixing and enables the solubilities to he calculated directly 
from the volumetric readings. The flasks were rotated z/a hour in a thermostat 
and allowed to stand 1 /a hour before reading the volume changes. 

The Solubility of Ether in Water. The Solubility of Wsitri 10 Ether. 



Density of 

Gms. Ether per 100 pas, 

Water layer. 

DeunlUr wt 

i*m® Waier 
Kther 

tMO um r 4 m», 

U»*r 


Water layer. 

Hill. " \ amt M." 

Ether la Her, 

ttm 

fc m*\ M 

- 3 . 83 . 

- 

ia.? 5 a - (la.vt) 

«, 

0,97K 


0.0.. 


11 668 - (m. 3 ) 


1 .**78 

i 1 .»»j 
. lo 

10.0.. 

.. 0.98a 19 

9.040 9.01 ( 8 . 3 ) 

0. 72998 

I.lti-f t 

i 5 .q.. 

.. 0.98405 

7-913 7.87 ( 7.0) 

***T*hi 

1 . t .|n 1 

i;> i t , t "} 

20.0.. 

. 0.98478 

6.896 6.88 ( 6.5 ) 

0.71HT1 

1 cd'i| 1 

■j M * .1) 

25 . 0 . . 

.. 0.98508 

6.ov.7 6.04 ( 5 . 6 ) 

0,71'ioq 

1 . YM 1 

. 18 

3 o.o.. 

.. 0.98.505_ 

5.340 5.34 ( 4 . 5 ) 

0.70711*1 

l , -JtH# I 

,7;' 

Determinations by other methods are as follows : 
i 5 .o- 0.985(1) 7 . 83 (>) 8 . 43 (») 

o. 7 '**( 1 1 

1. **41 

* 1 

18.0.. 
20.0.. 

.. 0.986c) 

7-88(») 7.80(*) 
6.89C) 

0.7*H(»> 

i , t«M 

* i 

25 .0.. 

•• o- 987 ( l ) 

6.00(>) 6 .o 5 (C 

<<• 7*40 < 

t. t*|* 

hi 


JM F £ r ^ and CoolWgj. ms: (•) Thome, Per tOOce. II,O, land*, ItH, mu. «*, IW 

lOOcc.H.Cbvon Euler and SvanWg, 11)17, 1917 a, mk The rctttUi m #r* !♦* UmiUn 

and Sanfourche, 1919. f 


Later determinations by Bennett and Philip, 1928, using the sanir 
method as Hill but reducing the quantities of liquid gave refill! in in 

very close agreement with those of Hill. 

One determination at 20° by Jones, 1929, gave 6.95 gum, ICH*l«0 per 
xoo gms. aqueous layer and 1.2 gms. H g 0 per 100 gms. ether layer, 
TTn D fi® n f i ^ ations of the effect of a third substance lGil*, and 

UOg(NO-) g ) upon the mutual solubility of ethyl ether and water are 
given by Guempel, 1929. 
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Freezing-points op Mixtures op Ethyl Ether and Water. 

(Lalande, l@34a.) 

The authors results are given in the form of a curve from which the 
following values were read. 


c° 

Oma. 

< C 2 H 6 ) £° per 

Solid 

r 0 

Oms. (C 2 H g ) g 0 per 

Solid 


100 

gma. mlxuire 

Phase 

L 

100 pas. mixture 

Phase 

-1.0 


3.8 

Ice 

~3 «0 

10*7 

Ice 

“1 * 5 

* 

5.6 

n 

- 3*5 

12.2 

ii 

”2.0 


7-4 

it 

~3.78tr.pt.12.8 

" + 2 liquid 

-a.5 


9.2 

n 



layers 


Solubility of Ether in Aqueous Solutions of Hydrochloric 

Acid. 

(Schuneke — Z. phyaik. Chem. 14* 334. ’94; in &•$*% HCl, Draper — Chem. News, 35, 87, "77.) 


In 

38.52 % 

HCl. In 31 

c.61% HCl. 


cc. Ether 

cc. Ether 

Gms. per 1 

Gram 11*0. 

t". 

per 100 cc. 
Solvent. 

per xoo cc. 
Solvent. 

HCl. 

(CsHifeO. 

-6 

181 

149 

O.4622 

cc 

co 

1Ml 

0 

1775 

142 

O.4622 

1.308 

f 6 

172.5 

* 3**5 

O.4622 

1.2075 

I S 

163 

121.7 (*4°) 

O.4622 

I.I075 

20 

158 

in .9 (20.8°) 

O.4622 

I .0005 

26 

135 

104.2 

O.4622 

O .9360 


In 20% HC1. 

r —~—-—-a-- ■—■——*\ 

cc. Ether Gins. per 1 g. HaO. 

P ik>lv«u C . C ' HC1. (CjHj)jO. 
67.2 O.253 0.5637 

5 8 -3 °- 2 53 0.4863 

51.1 0.253 0.4231 

40.5 0253 0.3290 

33.1 0.253 o.2688 

27.5 0.253 0.2221 


In 12.58 % HCl. In 3.65 % HC 1 . 

-**.- - / . . . . —"".—.. 



cc. Ether per 

Gms. jK*r x Gram HaO. 

cc. Ether per 

Gms. per 1 Gram HaO. 


xoo cc. Solvent. 

HCl. 

(CaHa)aO. 

100 cc. Solvent. 

IICl. 

(CaH*)aO. 

— 6 

26.45 

0.144 

O.2I06 

19.23 

0.0308 

0.1454 

0 

22.19 

0.144 

O.1748 




f 6 

19.18 

0.144 

01503 

14*31 

0.0308 

O . 1070 

*5 

15.61 

0.144 

O. 1210 

II .83 

O.0308 

O.0868 

20 

13.76 

0.144 

O.IO59 

IO.52 

00308 

O.0769 

26 

12.70 

0.144 

0.0970 

9.24 

0.0308 

O.0673 


The above data are recalculated and discussed by Jdttner, 1901. 


The Binodal Curve op the System Ethyl Ether 
Phosphoric Acid and Water at o°. 


(Oustl - Eaten luce v and 

Onus. per 100 mu sol. 

Klebnlkov, 1039.) 

Qraa. per 100 jpta. sat. sol. 

V°4 

<W £° 





0.0 

11*7 

88.3 

40.1 

27.8 

32.1 

14.1 

9*4 

76.5 

33*3 

47.0 

19*7’ 

24 . 4 

10.1 

64.5 

23.3 

70.0 

6.7 

36 • 3 

16.4 

47.3 

9.4 

85*0 

5*6 

39 • 2 

19.6 

41 .2 





Data for locating three tie lines are also given. 

Freezing-point data for mixtures of ^C g H 6 )gO + H^P0 4 are given by 
Rabinowitsch and Jakubsohn,1923. 

Freezing-point data for the systems (CgHg) 2 0.HBr H 2 0 and (C 2 H 5 )gO. 
HBr ¥ CpH^OH are given by Maass and Russel, 1919- 
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Solubility of Ethyl Ether in Aqueous Solutions of Acids. 

(Marie and Lejeune, 1929 .) 




Gm. Mols. Acid 

Gms. (C 2 H 5 ) 2 0 



Om. MOls. Ac Id 

Urns. ( 

Wz° 


Acid 

per liter of 

per 10 cc 

t° 

Acid 

per liter of 

pur 

10 CC 


solution 

acid solution 



solution 

field solution 

18 

tl 

HC 10 4 

1.78 

3*05 

3-54 

11.0 

25 

11 

HC1 

11 

5*<>5 

7.50 

2 

5 

4 

1 

„ 

It 

4*07 

21.2 

11 

ft 

10-45 

9 

6 

It 

It 

5.10 

35*8 

18 

w 

5*92 

1 

9 

ti 

II 

7.82 

56.5 

11 


6,50 

.1 

0 

M 

II 

9.50 

47*5 

ti 

It 

8.1$ 

6 

75 

25 

II 

2.50 

4*25 

M 

H 

8.75 

8 

60 

11 

11 

3*55 

11.8 

11 

II 

9*05 

10 

0 

11 

ti 

3.98 

16.5 

25 

II 

6.22 

2 

0 

it 

ti 

4*70 

25.2 

it 

II 

O.80 

3 

2 

11 

n 

5*20 

31*25 

n 

II 

8.15 

6 

4 

11 

11 

5.60 

37*7 

it 

II 

9*25 

9 

35 

it 

11 

5.96 

44.2 

18 

w 

7.0 

\ 

1 

11 

11 

7.36 

47*0 

ii 


8.58 

7 

\ 

it 

it 

10.25 

44.2 

11 

II 

10.10 

12 

6 

18 

HC1 

5*40 

2.24 

25 

II 

7.75 

J 

3 

11 

11 

6.90 

4.84 

11 

II 

8.60 

% 

55 

11 

11 

10.0 

9*55 

ti 

M 

10.3 

10 

60 


The Binodal Curve of the System Ethyl Ether 
Sulfuric Acid and Water, 

(Oustl-Katchlneev and iClebnifcov, 193 ©. 


Results at -10 Results at o Results at 


Gms. per 100 gjgjs. 

, Sttt. sol. 

Oms. per 100 gps. 

. aat. sol. 

Oma. mr iOO qm, 

. ft*l, sol. 

r 

(W 2 “ ' 

' V°4 

(WgO ' 

■ «**% 

<W«° ' 

0.0 

14.3 

0.0 

11.7 

0.0 

7.4 

14*2 

8.1 

7.5 

7*4 

6.3 

5*1 

19*6 

8.8 

16.3 

5*2 

14.2 

4*7 

27.4 

14*9 

21.2 

6.1 

20.6 

5*3 

3 1*7 

24*0 

33*3 

14.9 

34-4 

7.3 

32*5 

34*9 

35*0 

32*4 

37-8 

u *5 

33*2 

38.0 

31*0 

49*1 

03-4 

21.8 

27*3 

64.2 

26.1 

68.3 

44.0 

35*3 

18.5 

76.2 . 

9.2 

90.2 

38.3 

18.4 

S9.0 

78 .ll 


Data for locating three tie lines at o° are also given. 
Solubility of Ethyl Ether in Aq. Sulfuric Acu> at o*. 

(Kremana, 1910 a,) 

Gms. per 100 Gma. Homogeneous Mixture. Gms. per too Gm*. Hummer nmu UMwt, 

r ~~ — — - K .— , 


(QHOjO. 

H*0. 

H 1 SO 4 . 

(CfHOjO. 

HA 


24.2 

345 

4i-3 

16.1 

42.7 

41 , 2 

24.8 

35-4 

39*8 

6.1 

78 

! 5'9 

43-9 

15-7 

40.4 

53-8 

8.5 

37-7 

34 

26.1 

39-9 



. Data for the system ethyl ether, ethyl alcohol, water, sulfuric acid at o* are also 

given. 
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Data showing the influence of Cadmium Iodide upon the mutual solubility 
of Ethyl Ether and Water are given by Guempel, 1929. This author also 
gives complete data for the system Ethyl Ether + ILO + Cdl*. Similar 
data are also given for the systems Ethyl Ether + R o 0 + Znl p and for 
Ethyl Ether 


KgO 


U0 g (NOj) g . 


Data for the solubility of ethyl ether in carbon dioxide at high pressures are 
given by Sander (1911-12). The determinations were made by using quite small 
amounts of ether and observing the pressure at which a drop of liquid just 
appeared or disappeared in a mixture of known weight per cent composition. 
The results give the “gas curve" for constant temperature and when plotted in 
connection with the “ liquid curve" (see Volt p. 234), give the complete pressure 
— concentration diagram. 

Freezing-point lowering data for mixtures of ethyl ether and hydrochloric acid 
are given by Maass and McIntosh (1913). 


Solubility of Ether in Aqueous Salt, Etc., Solutions at i8°. 

(Euler, 1904.) 


Aq. Solu¬ 

Gm . j>er 
Liter Added 

Gms. (C*H *)*0 
per roo ce. 

Aq. Solu¬ 

Gms. per 
Liter Added 

Gms. (QIQ *0 
per xoo ce. 

tion of: 

Salt. 

Solvent. 

tion of: 

Salt,. 

Solvent. 

Water 

O 

7.8 

Na^SO* 

50-54 

3-7 

KNOs 

XOX .It) 

5-4 

Mannite 

91.06 

6-7 

KC1 

73-6 

4-7 

HjSO* 

49 

6.6 

LiCl 

42.48 

5-2 

U 

122.5 

5-65 

NaCl 

58-5 

4-5 

it 

245- 

4-55 


Solubility of Ethyl Ether in Aq. Salt Solutions at 28°. 
(Thorta, 1915.) 


Solvent. 

Gms. 

«w .0 

per 100 ec. 

Solvent. 

Gms. 
«*«»)*> 
IK'J* IOO IX. 

Solvent. 

Gms. 
(QjHj)*0 
IH*r 100 cc. 

Water 

Solvent. 

5 *Hs 

0.5/1 Na*PO« 

Solvent. 

4.17 

0.5 a Na Succinate 

Solvent. 

4.68 

0 . s n NaT 

5.70 

0,5 n NasAsOi 

4.20 

0.5 »Na Citrate 

4.19 

0.5 n NaBr 

4.68 

0.5 n Hg(CN)a 

5 - 7 i 

0.5/* Na Acetate 

4-IS 

0.5 n NaCl 

4 . 4 B 

0.5 n NH 4 N 0 3 

5-37 

0.5/1 Na Tartrate 

4.12 

o.$n NaF 

4 .is 

0.5 n PeCl* 

5*09 

0.5 n Na Phthalate 

S.88 

0 . $ » NaaSO* 

4.30 

0.5 n NaaCraO? 

4.84 

0,5 n Na Cinnamate 

6.29 

0 . 5 n NaaCrOi 

4.22 

0.5 a FeSO* 

4.33 

0.5/iNa Benzoate 

5*99 

o.e wNaaMoOi 4. 39 

0.5 n Ala(S 0 4 )f 

3-95 

0.5 n Na Salicylate 

6.44 

0 . $n NaaWO* 

4.12 

0.5 n Am* Oxalate 4.74 

0.5 n Na Benzene Sulfonate 6.05 


Solubility of Ethyl Ether in 0.91 Per Cent (Physiological Normal 
Saline) Aqueous NaCl Solution. 

(Bennett, 1912.) 

Determinations made by freezing-point method. Ether of d lb « 0.720 used 


v . 

Gms. ( 0 * 10*0 
|K*r 100 Gms. 

cc. (CjHfcls-O 
(at *5 ) per *00 

0 

Aq. Na( 3 . 

13.08 

ce. Aq. NaCl. 

X8.27 

5 

11.15 

*S-SB 

xo 

9-45 

13.20 

15 

8.10 

11.31 

20 

6.87 

9.60 

25 

5-96 

8-33 

3 ° 

5-3° 

7.40 


Purified ether prepared from methylated spirit gave slightly higher results. 
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Solubility of Ether in Aqueous .Solutions of Souium Cm.oimti:. fTImrm*, t»t , 

The solutions -were saturated l>y constant shaking for 'i i/m to ,J hours. 

The ether was determined by passing a current, of dry air through a weighed 
amount of the saturated solution and calculating from the observed loss m weight. 



Results 

at 15 “. 


Results 

at 

Gms. per 100 gms. sat. sol. 

Gms per 100 

gms. sat. m»1 

(dill JH'f H«t jtlin 141 

NaCl. 


NaCl. 

c»h M) 

Natl 


0.0 

8.43 

8 - 7 r » 

3.20 

(1.0 

(i .<» 1 

O.9I 

8.10 

1 l .(>8 

2 . 3 > 

n.ql 

* «**» 

1 ,o 33 

7.73 

14. lb 

1. 5 5 

2.HI; 

4 • 78 

*2. 3 o 

(i (>7 

i(L «4 

1.11 

>, 970 

Lit 

3 .307 

j. 81 

iu .58 

0.077 

;,8t» 

*. v; 

5 . 88 i 

4.37 

2 . 3.18 

<>.454 

i r ,uH 

t , 88 

7.108 

3 .()i 

of). 5 2 

0.309 

1 5 .79 



f l , \ H «*. Jti't 

24.90 ii ]i»i 


The following results at l8° were obtained by Linde, 1917, i\yMh 


Ginmols.NaCl per liter... 0 .0, o. t . u. 2 . « *. “ *» *» *• ^ I*#. 

Gms(G 2 H s >20 per 

ioo cc. solvent... 7.88 7.M) 7.20 (LH{ (». jK I** 1 * L H *,19 


von Euler and Svanberg, 1917, 1917 a, 197(1, fount! { 5 grus, (C g H ft ) s t ) per am m* 
of aq. 1.0 normal Na Cl at 18°. 


Solubility of Ether in Aqueous Solutions at IB**, f ho»K mi. *#» 1 

The determinations were made by rotating together in a sealed fk«k at 1 8*\ 
5 occ. of the solvent and such volumes of ether, that, after the period of rotation, 
not more than o .5 cc. remained undissolved. The weight of dissolved ether wan 
found by multiplying the volume by the d l% «a 0.71(1, 


Aqueous solvent. 

o.i n CH 3 COONa. 

0.2 ». 

0. 3 » .... 

0.4 ». 

o .5 ■ » . 

o.(? ». 

0.7 »..,. 

0.8 »... 

1.0 ». 

0.1 n Sodium picrale. 

e .5 » phenotale... 

o .5 » lactate. 

o *25 » maleale.. 

0.75 n NaCl -4- 0. -* 5 n C H ; ,C 0 ONa. 
0.5 w o,,) 'f....... 

0.20 » -Ho. 75 » . 


(»wk. 
'C,H,),0 
per'ioo cc. 
solvent. 

7.2-t 

6.70 

6.14 

5.58 
5. *4 


q. oa 

4.0<i 
3.44 

8.16 

5.59 
fi.3o 
7.si 
4.37 

i.OO 

3.85 


«#»# 

‘Mi, ,0 
|«r . rr 

Aqueti h Milveni. «n|v*nt 


o. 5 /i Na,St >, 


3 , 3 -i 

0,375 *• 

1 i»,in ft . 

3 »t# 

o .333 « 

i 0. ll»t* 

*■*, it* 

o. 3 120 « 

h U , <} , , , 

n*Su 

0.281 25 » 

+-0.3*8-:* 

n, 4 f» 

0.3 M 

e 0 3 + ... 

*i, 3 l 

n 1870 »» 

-+ 0, 3 ui 5 . 

#i.M| 

o.ia 5 ** 

h 0, $7+ 

7 .“Q 

0.0620 » 

? 11.4375 . . 

7. 'll* 

O . 000 M 

0, »* *». . , • 

7 . 3 «» 

0,5 .» 


i, fm 

0,423 « 

? 0.075/* »H, ,, 

3 . 33 

0,370 » 

t 0. * 21 . ., ,, „ 

5.53 

0,35 a 

0.2 » .*. „ 

», +1* 

0.125 «. 

h 0.375 1. , , ,, 

5 » V* 

0.00 » 

■h o, 5 »m p ,, ... 

>, 5 ** 


von Euler and Svanberg, 1917, 1917 a, 1926, found 3.7 gin*. (C. ILL (J per 
of 1.0 it Na, SO, at 18° and 3.7 gms. (C, H,), O per 100 cc. of T.o nClf, V, 


U*o et\ 
:t » u Na 


Data for the reciprocal solubility of other and water at i V\ mo- ami .• »*• 
CooHd U ge, 0 T 9 r r * 8peCtlveIy 8aUlra1,:d wllh »««*«* acid. arc given by Forhe. and 
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Data for the solubility of mixtures of ethyl ether autd kerosene and of ethy 1 
ether and xylene in 92 wt. per cent ethyl alcohol at y,o° are given by Ormandy and 
Craven, 1921 


Freezing-Points of Mixtures of Benzene and Ethyl Ether. 
(Yamumurp, 1911 G.} 


V «f 

Not. per cent C* lf tt 

t* of 

Mol, per cent C«ff f 

t“ of 

Mot. per cent 0* If* 

Owing. 

In mixture. 

f muting. 

In mixture. 

freezing. 

In mixture. 

.3. 1 

rop.o 

-33.0 

5o.4 

— 94 .O 

12.3 

I.? 

9C9 

--36.9 

45.0 

— io5.o 

9.0 

0.4 

q3.r» 

-43 4 

40.4 

— toO.o 

8.7 

- 4*3 

85.1 

- 48.o 

35.() 

— u5.5 

7.6 

— 4.8 

84*o 

- >2.5 

3o.3 

— 1 18.5 

7*3 

— n, 2 

74-9 

— « 1.3 

25.5 

—120.5 

5.2 

— 1 1 

«*>.< 

—1 1 .7 

19*7 

— 1 - 26.5 

5.i 

— 18.6 

64.9 

—74*5 

18.0 

— 1 2.5.0 

a. 9 

—*,>,2.6 

fio.5 

— 7D - 0 

17.7 

- 12.4.5 

2.4 

— 27.0 

55. t 

—88,5 

*4*9 

— 123.5 

0.0 ® unstable 
form .of (C 8 UJ,0 


Results for the total and partial vapor pressures at 20. 5 ° in mixtures 
of ethyl ether and each of the following compounds: acetonitrile, nitre 
methane, ally! iso sulfocyanate and tri ethyl amine, are given by 
Joukovsky, 1934* 

Freezing-point data are given for mixtures of Ethyl Ether and each of 
the f o 11 ow i n || c omp ou nds: 


Acetic Acid (Pickering, 1893-) 

Triehloro Acetic Acid (Tsakalotos and 


Nitro Benzene 
Carbon Disulfide 
Methyl Alcohol 
Acetone 
Iso Pentane 
Ethyl Alcohol 


Guye, 1910J 
(Saphir, 1929.1 


Formamide (Joukovsky, 1934*) 

Carbon Tetra Chloride (Wyatt, 1929J 
Chloroform " 

Aniline (Timmermans, 1930.) 
Ethylol " * 934 . 

m (Wwlddl, 18904 Methylol " M 

" Ethylene Chloride (Huettig, 1935*1 

" Ethyl Iodide (Wroczynsky and Guye, 

(Lalande, 1933*1 1910.) 


BBYTHBITOL (CUM ill.CHOI!),. 

SoumiUTV of Kuytiuutoi. in Water Determined by the Freezing-Point. 
Method. (i>u*hin ami Glagolnvn. ions. j 


% m of 

Mot per rent 

Solid 

t” of 

Mol. per rent 

Solid 


iCflyOIf.MKWi, 


rrihl. 

f CltjOH.CIlOril.. 

HlttKC. 

»*— |,1. 

0.9 

lee 

65 ,o. 

26.1 

lOHjOII.CIIOH) 

— 2 . 4 . 

2. <> 

» 

70,5, 

2,9,0 

»» 

- ?.l. 

. 4.5 

n 

76, 7. 

. 33.3 

H 

— 4 * 4 . 

. 3 .o 

)) 4 -H:vi,oir.ctiotOg 

8 * 4 . 0 . 

. 39.8 

li 

— l.o. 

. 4-8 

(cn*on.t;noH)f 

87.8. 

42.4 

O 


7.0 

»» 

97 • 5 ■ 

, 56 .4 

0 

22. H. 

9.0 


102 . 5 . 

65 .7 

i» 

27.4. 

11.1 


106.5. 

75.2 

II 

36 . 5 . 

. ’ * 3.4 

<* 

110.2. 

80.0 

u 

4 o. 4 . 

. i 4*4 


114.0. 

92.4 

1) 

54 . 6 , 

. 17.5 

u 

116.6. 

IOO.0 

It 


100 gins. H 2 0 dissolve 61.5 gins, erythritol at 20-25°. (Dchn, 19x7*) 

100 gms. aq. 50% pyridine dissolve 8.47 gms. erythritol at 20 -25°. 

ioo gms. pyridine dissolve 2.50 + gms. erythritol at 20-25. (Dchn, 1917; Holty.iaos.) 
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Freezing-point data are given by Piwchin uid » i*ju, f.»r mu 

tures of Erythritoi and each of the following * ^pounds: 

Antimony tri bromide, Mono chloro acetic: u id, In » hlur*> acrtn arid. 
Benzoic acid, Cinnamic acid, Biaidinit: acid. Mannitr, U|* M * i« id, 
Palmitic acid, Phenol, 2.4.6 Tri nitro Pherml , n utd p Phenylr«,* di 
amine, Resorcinol, Stearic acid, Urea, and Unohm 

DI ETHYL AMINE NHlCgH^lg. 

Solubility of Di Ethyl Ami hr in Wat**, Uttnuntmu 
by the Synthetic Mitroi». 

(Utt«y, mt 


Gms. ^(CpH^Jjj, jp«r 100 gaa. 
HO layer Amina lay«r\ 


•nr:r rs 


The solubility of Di Ethyl Amine in Wat**r ,u oa \ < *1» r? 

the vapor pressures, determined by an .ispirviuon , : j V r» »■ 

Doyer, 1890, as 89 in terms of the Ouwald Sol ij*»t 11 ? > Pipjr-M . n 
73 in terms of the Bunsen Absorption Itoeffd* t#*nt at a v. vp->1 p»*•*%■. 

of 233 mm Hg. 

Freezing-point data for mixtures of th »*«hyl *v*>*• ,» 

given by Guthrie, 1884, and Pickering, *8»n. 

DIETHYL AMINE Hydrobromide, HydrochUirid** and Hy.ii n di b* 

Solubility of Each Sifahatbly in Wat** Am in * huinofoh* at 4 
tPeciuu Turntr, uh*. 1 

Compound ***** •*« 


l»f tflrt ly*? 


Diethyl Amine Hydrobromide (C # H.t-NH.HBr ... 6 

. 2 y f°f]?P de ],* 

flydroiodide <C*R*»*NH.HI f' 

Distribution or Dietbvi, Amimk « S3* U*#***, 

Water and Amyl Alcohol. Water and n Butyl Alndtol. U J(r , ,, *,; 


MHHmola. (C.ttjl.Ntr ppt liter 


MUUttwl* ]|| Vr 


H s O 

CH.ICB.I.CH.OH £< 

ImT 

‘t nV »«***' 1 

layer (C*). 

lay.«r (C,l. 


lfc)i*r !«, 4 i 

Iftw }l‘, 1 

o .65 

1 . 62.5 

2.62 

0.275 

0 * $** * 1 

x.o 5 

2.9625 

2.82 

0.671 

1 .4 |«i ■$ 

3,17, * 

1.675 

5 . 45 o 

3.26 

t. 35 

2.875 

4.96 

to.625 
20.00 

3 .70 

4.04 

2 r 5 n 

tt.H* j 

Distribution of Diethyl Amine at lu 


* Jt. t Nlf fr- . 

m "* tt. /fTTn . 


Water and Xylene. 

MUJm&fr; (Csd UaNH per Uttr 
. r, s°« c*h.h;il , 

M 4 o .56 

*- 7 « i.i8 

4-°75 1.925 


iWAiss ; t »;i je# 

Ardour 4 fid i*hrf f*#| „ 

H «,«. ,^lt r , m . » 

!W I** 
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Water 

and sec. Octyl Alcohol. 


Distribution of Diethyl Amine at 
(Smith, 1921-1D22,) 

r Water 

I Alcohol. and n Butyl Bromide. 


25° Between. 


Water 

and n Butyl Ether 


Xllllmols. 

(C, lt ; ,l 3 MI per HUnt 


MUUmols. 

(C, U,' t NH per liter 


Mllllmols. 

(CjIIj),N il per liter 


11,0 

"7:H,<cii,) a cnoit 


H,0 

’ CH, (CH,) 8 Ilr 

c 9 

n»o 



|ayer(C,t, 

. Cil 3 layer (C,i. 

c»“ 

Uyer iC,i. 

layer(C,v 


layer (0,1. 

layer (£,). 


<'-47' 

o.5o 

1 ,o5 

I . IO 

0.72.5 

0. 660 

<>■•}%!> 

0,62 5 

0.676 

t -o5 

I . uo 

1.1/, 

2 . IO 

1.3375 

0.637 

2. l65>.f) 

1.375 

o.63a 

i. 7 r > 

2.. 0 1 

1. id 

3.475 

2, 20 

0.633 

4 . o 5 

y.45 

o.6o5 

2.10 

2. So 

1.19 

6.<io 

4.00 

0.606 

7.75 

4.55 

0.587 


Water and Benzene. Water and Brombenzene. Water and o Dichlorbenzene. 


MlUlmoi*. 

tC, per liter 


Mllllmols. 

(CilhiyNH per Him; 


Mllllmols. 

lC t H,),Nll per liter 


ii, 0 


c». 

11,0 

C« II, Hr 

0*. 

H tt (T 

'"0 <:,h 4 ci. 

c K 

layer (€*). 

layer 

C 

iavrr (C t ). 

lay<*r fC a ). 

0, 

layer lC 4 l. 

layer (C„}, 

0,‘ 

2.1375 

I .‘>,375 

0.578 

1 . lOO 

0.625 

0.568 

1.475 

0.95 

o.643 

3.875 

y. 47 r > 

o.638 

1. 46 i 5 

0.8875 

0.607 

1.55 

1. 07.5 

0 . 693 

6.575 

4.35 

0 . 662 , 

2.1875 

1.1375 

0.520 

3 .175 

2. 325 

0.732 

11. 9*) 

<).o 5 

0.766 

3 .4 <> 

1.70 

0 .5o 

0 .5o 

3. So 

0.60 

2 . 2 . , 3o 

18/J0 

0 . 82.2 

3.82.5 

2.075 

0.542 

11.70 

7. i 5 

0.61 




7. i 5 

4.05 

0.567 




Water 



Water 



Water 


and 1.3.4 Trichlorbcnzene* 

and Carbon Tetrachloride.' 

and Chloroform. 



Nil |i.r H« r 

10,11,1, 

(Nil per liter 


^.Jikihh^n 

per lltee^ 


M,0 

“S.i.C.II.Uj £>. 

H,0 

~ (T 7 n, 

1. layer (C,). 



'~ - cTiou 

layer* (0,1. 

c* 

W>. 

layer (0,1. C t 

layer (0, 

<r, 

layer (C,l. 


1.4375 

0 . 4,125 0.287 

1.425 

o.85o 

0.597 

0. 3oo 

0.600 

2.00 

3.325 

1,12) 0.346 

fe. 5 , 2.5 

1.9375 

0.700 

0.800 

2 . OOO 

2.. 5 b 

4.95 

1.925 o.4<>3 

5 .07 5 

4.00 

0.788 

1 .62.5 

5 . 02.5 

3 .09 

9-45 

4.05 0.43 

Water 

7.80 

7.00 

Water 

0.897 

4.35o 

17 

Water 

4 . i 3 

and Ethyl Ether. 

and Iso Amyl Phenyl Ether. 

and Ethylene Chloride. 


MllllmoU. 

{C, ir r l,mi per lit or 


(t;,n,ho 
layer (<.,*. 



, *m> 

<3 11,, .o.< 6 Ti, t , 


H, 0 

"ai, ci "cir, ci 

£l. 


layer (C,l. 

layer (C,». 


layer ( 0 , 1 . 

layer(C s l 

Ci 

0.713 

1,85 

0 . 8 lf> 

o, 44 o 

0.95 

0.835 

0.880 

O.67I 

3 . 3 o 

1.35 

0.410 

1.875 

1. o 5 

0.886 

0 .65 2 

>,775 

>. 35 

o. 44'2 

2. 15 

1 .()■;/> 

0.886 

0.704 

9 . 5 o 

I.90 

0.4*1 

4 - 47 ’' 

4.075 

0.910 


6. 3 o o, 798 
Water 

and Paraffine Oil. 
Ml IUmol*. 

(C,H<v),NH per liter 


Water 

and Petroleum (h. pt. 115-155°) = Nonane. 

Mllllmols. 

(CyllJaNH per liter 


ii, 0 

Parafliue oil 


n,o 

Petroleum 

*5. 

layer (C,i. 

layer (C,». 

c; 

layer (C,l. 

layer (C,l. 

c, 

I * 4/5 

o. 3 oo 

<>.204 

2.7125 

0.8 So 

0 .3 t 3 

3 .20 

0.572 

0.180 

4 . i7 r » 

1 .2.75 

0. 3 o 5 

3.35 

o. 65 o 

0. *94 

0.442 

1.3o 

0.289 

5 . 2,5 

1 .<)■>. 5 

0. itp 

4-825 

1 . 42.5 

0.2.95 

8.70 

t. 4 o 

0.161 

7; 25 

•> , oS 

0 . 2,83 

8.80 

1 . So 

0.170 

11 .35 

3.25 

0.287 

16.10 

3 .00 

0.186 
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C,H M 


Distribution of DirrHVL Amins at j< a IUtvbem: 

(Her*, ana Stwmer, 1927 M 

Water and Benzene Water and Toluene Water and KthyJ Benzene 


On. Mols. (CgHg)gN^ 
per liter 

£ ■ 

(k. HOlS. 

per titer 

£ 

tm. 

i 

HgO 

layer(l) 

Wfl 
layer(2) 

1 

HgO 

layer(l) 

W“s 

layoff*) 

1 

Uy*r| 11 

l#y**rir 1 

I 

0.0726 

0.1387 

0.1979 

0.2652 

0.0653 

0.1326 

0.1877 

0.2501 

0.899 

0.956 

0.948 

0.943 

0.0979 
0.1787 
0,3427 
O.6181 

0.0734 

0.1460 

0.3733 

0.S3S7 

O.750 

0.844 

0.798 

0 .8b? 

0,11 Hf 1 

0 .1 Hi 

0 . 44*15 

0 ,«?H 7 

0 ,08S l 

«. IS79 

0,6b? 

ti.bno 


Distiibutio* or Dibtiti Amins Bitnssn Wats* and Touts**. 
(Mot>ra ana WisaUl. 1918.) 


t° 

Gm. EQUlv. (CgHg)gNH 
per liter H g 0 layer 

Plat. 

Coer. 

*• 

cm, ftkui*. 

per liitr 

Met, 

i‘mf. 

18 

0.0484 

2.14 

35 

0,119 if* 

1.59 

11 

0.0503 

2.14 

33.3s 

0.1 Mm 

1, 09 l 

25 

O.O483 

1.59 

0 

0,1109 

1.095 


Distribution of Oman, hntm at as® Brrwt*# 
MBTHTJL AtCOHOt Km VAJtSUN*. 

im. i 


OBJ, Hols, (CgH fi )gNM per 1000 ips.l J 

' dHgOri layer(l) ** ** . 7 

0.253 0.0115 44 ,« 

0.273 O.OI03 **6.S 

0.527 0.0l8a 40.4 

0.806 0.0296 47.4 


Several determinations are also given showisf the *)?{*»«; i of * 44 * timet 

of lithium chloride upon the above distribution, 


BUTYL AMINE (Norma!) CH a ( 

Distribution of Normai. Butyl A mm. at Bir*vi>\ ; *»wih i-»jn rm 


Water and Ethyl Ether. 
Minimal*. CTI,(Crr t ),<:iV,NII» > 
per tiler of 


h 4 o 

(C g H 8 l 3 0 

i*. 

layer, (C4. 

layer ((;„), 


o .85 

0.76 

0.895 

i .35 

1.23 

0.912 

r i.i 5 

% . 20 

I .09 

3 .ao 

3 . 5 a 

l * 10 


Nil*! 

mwmuh. i tf v i II, 4 114*0* 

pr» lilt * »*| 


fM» 

* * If. I N* * 

1 * 

U*W it, t 

!*»*« i*. 4 

1 1 

ojiyt 

it, t'lM 

ti 49** 

M*#H 

11 

**, **ie» 

Jt, |** 

1 . 'm 

1#, iiti'i 

5 Jm 

* . •$« 

ft 78.5 
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C*H 


l l 


Distribution at 25 ° of : (Smith* 10*21-1022.) 


Iso Butyl amino (CHt) s CH.CIItNH 3 , 
Between Water and Xylene. 


Di iso Butyl Amine Acid Phihalatc*, 
Between Acetone and Glycerol. 




Per 

liter of 


II, 0 


e. 

lajw (C,l. 

layer tO,h 

c/ 


0 . 36*2 

o .58 

1.775 

0.975 

0.55 

3.575 

2 .07 5 

o .58 


MllllmoU. Aeld Phthalate 
per liter, of 


Glycerol 

Acetone 

A 

layer ((1). 

layer lA). 

\r 

1 .90 

1 . 10 

o. 58 o 

3.95 

9 ,. IO 

0, 53 o 

5.85 

3.10 

o. 53 o 

7.60 

3 . 8 o 

o. 5 oo 

t ).65 

4.45 

0.462 


IsoBtXTYLAMINE HYDROCHLORIDE (CII,)»CIICH,NH a .HCI. 

IOO ({Ills. HjO (lisHolve 238.9 gni8. of the salt at 25°. (Peddle and Turner, 1913.) 
UK) Kins- CHt'l, dissolve n.56 gins, of the Stilt at 25 0 . (Peddle and Turner, 1913.) 

TETRA METHYL AMMONIUM PHOSPHOR HEXA FLUORIDE (CILI.N.PF.. 

O 4 O 


One liter of .saturated solution in water* contains 1.68 -gm. (CH 3 ).N. PF 
at 21 0 . (Lange and Mueller, 1930.) 0 ** L 


FURFURAL 0*11,0.GUO. 

Reciprocal Solubility of Furfural and Water. 
(Mains, 192 * 2 ; Evans and AyItwworth, 1926 .) 


The determinations of Mains wnv* made by shaking together furfural and water 
at nearly constant temperature for 100 times. After separation, the two layers 
were analyzed by measurement of their densities and comparing with a concentra¬ 
tion-density chart. The determinations of Evans and Aylesworth were made by the 
sealed tube synthetic method and precautions wore taken to secure the highest 


accuracy. 

Results of Mains. 

liiih. r*rt, 0 ,<;H 0 per 100 Kins. 



Water rich 

Furfural rleli 


l«tw*r, 

la^er. 

jo. 

7*9 

96. ! 

*>o.. 

8.3 

9 5 .7 

3 <>.• ... . 

8.8 

9 -i • ’* 

i<>. 

9.3 

y:».» 

5 o. 

. . to. J 

9 - * 4 

60.. 

11.7 

91.4 

-II. . . . . . 

. . lH.*» 

90.3 

80,..... 

. . 1 \. H 

88.7 

9 ° . 

.. I<i.« 

86.7 

97*9 u 1 

. 18,4 

84.1 


Results 

of K 

vans and Aylesworth. 



Gilt'S. C,II a O 

.CIIO per UM) K»ih. 



Water rich 

Furfural rich 

t“- 


layer. 

layer. 

5 o.. 


• 9 * *■* 

9 > • •> 

60.. 


10.5 

90.9 

70.. 


. 1 v. . *> 

89.1 

80.. 


• < 4 .t 

87.7 

90.. 


. 16.5 

84-9 

too. . 


. 19.6 

81.8 

1 10. , 


. 0 

76.5 

1*20. . 


4 <».') 

61.0 

170.9 

irrlt, l.i 


•>0.7 


Solubility of Furfural in Water. 

(Rothmund, 1696.) 


The determinations were made by synthetic method, see Note, page 292 



tirm. fMtjOCHO |n*r tm firm. 


Gm*. CJbOCHO per 100 Gm*. 

t H . 

Ai|- Layer. 

FuKurol Layer. 

If • 

Aq. Layer. 

Lurturul 

Layer. 

40 

8.2 

03-7 

too 

iH.Cj 

83. 

5 

50 

8,6 

93 

no 

24 

78. 

s 

fX» 

02 

<)2 

115 

28 

74 - 

.6 

70 

to,8 

00-7 

120 

34-4 

68. 

1 

Bo 

18 

89 

122.' 

j (crit. t.) 

S* 


<>o 

*5 5 

86.6 






100 gms. hq. 0.4 n sodium oleate solution (~ 10.8 gm. Na oleate per 


















C5 ^ 4 0 2 
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Equilibrium in the Systkm Frianuc, 
Acktatk ami* Waibn \x j*. 
(Uaya, -v-.\ m* - j 


;*n \m ¥ i, 


The determinations of the binocli! uirv*- 
method. To mixtures of weighed .unmusf', f 
third was -added from a weight bun*? l 

tip. Tie lines were obtained from weight-, -f ?hr 
from a mixtures of known composition or from t v-. 
furfural content of the furfural rWh ph.i <*• 




' I 


ai a f ? \\ 

;*h 4 

g ft * - Ui | T h 


r a! j .< if} 

! ■„ * >.*, 
d-fiv^ry 
pai .4 f 11|| 


Orn. per 

100 gras, howogeneoua mixture 

>'.-V5. 4 *S 

:v ‘ <*.*». J/ur .■**tint 

C 4 HgOCHO 

1 CiyOOCgH^ 

V' 

r 7.r»'* 


O.Q 

0.2 

gB'B 

,« 

■ •* 

Ci . *> 

1.8 

0.5 

07*7 

* 4 , 

4 * , f > 

3.8 

0.4 

OS.H 

** • i . J 

># » . i| 

5.8 

1.2 

9,1. <> 

4 « . 2 

* 4 . f* 

7*3 

1*9 

90.8 

. ‘it 

f H , * 1 

7.7 

0.0 

92. .4 

- ' 

h 'H , -j 

94.7 

0.0 

5.,4 

i . 7 

* -1 , 7 

88.8 

0.0 

4.ft 

'■*. t 

, J 

78.4 


h ft 

?f , M 

*i a. s 


The percentage of furfural 

in adjmnmg 5 ** 

**r*i * % 


layer 

I 

2 . *1 



layer II 

4.2 


Similar results for system 
Acetone and Ethyl Acetate. 

contain mg tuti- 

! l t ■% I H 

URIC ACID C,HiNA. 






Sou'iiiurv in- IV. mu 



(Blare* ami tirniucr 

'*■ *Wf. Mi l|“ £!; 

if? 5 ‘I 


Oma. CaILKA, 
per tm Gmsu 

HjO, 


$*t *-'»* U*«* 

IM 1 

« * 

0 

0.002 

30 

o ooEJI 

7 a 

10 

O.OO37 

40 

0 0 U 2 

Eii 

*5 

0*0053 

50 

0 Oi;o 

90 

do 

0.006 

do 

0 ©JjO 

loo 


I I r 


w<’t*e I 


4 f *. 


Mi!! 


f v ‘Hld ^iidrr 


|P# iim f.j*n 

fig < 


« «!**$ 

«' ■ 4 *>* 
O 


^‘S°; verywe,u,ly pttrif * rt,UH "" a-hr, „,„ M 

smstsr... 

One liter of pure C(), (ft* w«trr»iiw.,Jvr»«, t ^ v fcISl u . t , . . 

amount dissolved wu»d W erniin«n»y ,Iulrirmr 4 ».| ... ‘ ' ,r 

allowed for saturation, (i i» , . ' v 

add breaks down and the «**#* ^ 2,22Z 2 

One liter of water dissolmo «, 4S m lltw 4 , M , al |? . ‘'" 

ne liter of serum dissolves 0.9 gin. ur»r #« «J at %j\ 
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CgHtyOg 


Solubility of Uric Acid in Aqueous Solutions of Acid at i8 °. 

(His, Jr. and Paul, njoo.) 


Acid. 


Hydrochloric 

u 

u 

Sulfuric 


Concentration of Aq. Acid. 

Gms. Uric Acid 

Normality. 

Per cent. 

per 1000 cc. 
Sat Sol. 

I 

3-65 

O.O236 

3-75 

13.69 

O.0263 

6.24 

22.77 

0 0375 

1 

4-9 

0.0227 

3-2 

15-67 

0.0205 

6.4 

3*-34 

O.O183 


Additional data for the solubility of uric acid in aqueous sulfuric acid are given 
by Tafel (ic>oi). A saturated solution of crystallized uric acid in 80 wt. per cent 
aqueous HiSO« was prepared by warming to about 120° and allowing to stand. 
Portions of the dear solution were diluted with increasing amounts of water and 
the mixtures allowed to stand many days in dosed llasks which were frequently 
shaken. The precipitated uric add was then filtered off and weighed and the 
amount remaining m solution calculated by difference. The following results 
were obtained. 


Wt. % of aq. HiSO« 72.5 70.5 68 66.5 62.5 59.5 

Gms. uric acid per 100 gms. 

aq. H a SO< 6.45 3.85 1.60 0.64 0.35 0.312 

Influence op Hydrogen Ion Concentration Upon the Solubility of Uric Acid. 

(Jung, ma, 1023 .) 

An excess of uric acid was shaken for two hours with buffer mixtures of determined 
/>h values and the solution either filtered immediately or after i or v days. The 
dissolved uric acid was usually determined with Folia’s uric acid reagent (phospho- 
tu figs tic acid) and the standard solution of Benedict. The following results were 
obtained at the temperatures shown in parentheses with uric acid as the starting 
material ami the indicated buffer mixtures. The calculated results were obtained 
with the aid of the Michaeiis Formula derived on the basis of the mass action law. 
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I ten tilts are also given for determinations made at 37° and with sodium urate 
as the starting material. The influence of the anion present and of the time of 
shaking and of standing was also studied. Similar curves were obtained in all 

CMMi ft ml t hrt v tttmvv unrtn tVlA rtf nirirt rnanltiner 




The Solubility of time. A«*n> in Ihnt ia S*i r nos-* at :i7«. 

(Harpml^r an<! 

Buffer mix tures were prepared with primary and ir.mndury iiminim phosphate, 
sodium acetate and acetic acid, aud sodium im t.it-- and luetic arid Kuril was 
diluted to 100 cc. with distilled or conductivity wit. r An ,i „f w . u-h.-d 

amount of the purest uric acid was added to each solution and the mixture shaken 
in a thermostat one-fourth of an hour and thru allowed to stand on., hour. | | lt > 
undissolved uric acid was filtered out and weighed, and that dissolved ml.minted 
by difference. A direct determination of the urn and in tin- saturated ...-hiimn 
was also made by titration with sulfuric acid and potassium jMrrm.ing.inai,,. j j,„ 
average of the two determination* was taken as the •udubihty m each buffer nurture. 
A determination of the pn of each saturated solution was made with the gas chain. 
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Per 100 cc. Buffer mixture. 
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The curves obtained by plotting the above results show tnai ii,, solubility of 
uric acid in acetate and lactate buffer mixture, differs fr„m u, 4 t ph...ph*»a 
buffers. Additional evidence on this point, and «... ti,„ Jn «,j. v .j , r „,j rm ,. { 
acid to form supersaturated solutions, «« de»ir. d 1 mth,. 4,, nrr „ 
therefore, made by Harptider, tyrj. u.m« a Mirthod degm.) i„ 
the effect of the anion (at higher cmcenliaio.os. upon i»,e solubility .,1 on. „j 


An amount of dried uric acid, which was ,U.ii t„ ud-l an m a jj 

cases, was dissolved by wanning, in a p„ri,.,n »f the «n. 4 |„„ 
mixture. The remaining portions were th-m added j, ,| iJt 

tration of Na + remained constant, and the » 4a dilute.} jj, e 

amount of added uric acid was controlled by * ... , Uu „ t . 

wth phosphotunptic acid and sodium ru«,.h I |,, f ,,„ rlh 

of an hour at 'if ami then allowed to .land 4 t this i-ny.-,,!„ 1 ... f, 

yras then filtered and the urn arid again -Me,. -d.,n.m», ! . 4 jjv .n on- portren 
of the filtrate and the p« measured m another hv m.*,,, ..I u„ r .„ , 
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The pn corresponding to the beginning of precipitation 0! uric acid or urate was 
considered to be a more satisfactory indication of the solubility influence than 
the amount of uric acid dissolved. The results of such measurements, made under 
conditions so chosen that all factors remained constant except the concentration 
of the anion, showed that the precipitation of uric acid from : 

Phosphate buffer mixture begins at pn = about 6.8 

Acetate >» » » » » u- » 4*9 

Lactate » » » » » =.= » 4 • 2 

On the basis of many experiments and calculations it was concluded that the 
failure of the excess of mono urate to precipitate from its supersaturated solution 
depends upon the simultaneous presence of undissociated uric acid and diurate , 
and accordingly is possible first at a definite pn upwards of > 6.7 to 6.8. The 
failure of uric acid complexes to precipitate from acetic acid and lactic acid mixtures 
is caused by supersaturation of undissociated uric acid due to the buffer acid. Non 
electrolytes and colloids may favorably influence the holding of uric acid complexes 
in solution. 

By constant agitation at x 4 °. <>: } ” 0°. 5 for more than a 4 hours Biltz and Herrmann, 
1928, found that 1000 ee. water dissolve 0 . 029.3 gm. uric acid when equilibrium 
was approached from below, and 0.00.95 gm. when equilibrium was approached from 
above. 

Solubility of Ukxc Acid at about i8° in Aqueous Solutions of: 

(tang and Lang, 1927 .) 

Sodium Bicarbonate Sodium Carbonate 


Normality (tan. C ft H 4 0 ^ 4 
of m» per 100 ee 
NaHCOg fiat. 80 i. 

0.0074 0.013 

o.oou 0.017 

0.0018s 0.02s 

0.0022 0.028 

0.002S 0.033 

0.0033 0.038 

0.0037 0.040 

0.005 0.044 

O.OOS55 0.052 

0.0062s 0.056 


Normality Qma. C g H <i 0 3 N 4 
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NaH CO., 
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Noraaiity 

Ora 8 . C ft H 4 0 3 N 

or aq. 

par 100 cc 

N&gCQ 3 

aat. 80I- 

0.00074 

0 .014 

0,00123 
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O.OOlBS 

0.029 
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0.031 

0.0025 

O.O36 

0.0037 

0.051 

0.00$ 

0.062 
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0.070 

0.00625 

0.077 


Normal ir,y (too. 0 tt H 4 0 gN 4 


0 r .aq. 

per 100 cc 

Na ? co 3 

sat,, sol. 

0.0066 
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0.01 

0.107 

0.0111 
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0.0125 

0.133 

0.0166 

O.169 

0.020 

0.198 

0.025 

0.235 

0.033 

0.306 

0.05 

0.420 


Oms. C & H 4 0 3 N 4 per 
100 ee sat. sol. 

0.022 

0.031 

0.0437 

0.0541 

0.0140 

0.0159 

0 . 0 X 76 

0.0202 


Sodium Carbonate 4- Carbon Dioxide 


Normality of 

Oms. dlsaolvad 

Urns. Total 

&q. NaHC0 3 


co £ 

0.002S 

0.00275 

0.008$ 

0.00$ 

0.0055 

0.0136 

0.010 

0.011 

0.0224 
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0.022 

0.0362 
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0,038 
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0.0816 
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0.1593 
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,oo gms. Abs. Alcohol dissolve 0.68 gm uric iM'ul at ™-jV\ . f«n*.r *mi Mm, tm.» 

» Quinoline w 1.1H ^ “ ” 

» equi mol. mixture of alcohol and *\umn\tM iU^dst gw. «ri«* and 
at 20 - 25 °. 


An aonroximate determination of the snlutnl.lv .,! unr ,«id m .ik.dn. In r v 
traction m a Soxhlet apparatus, gave o.ooooH gm*. per ■ '«>' < A sun.Ur .!««,,« 

nation-with ether as solvent, gave negative result h. """ 

100 gms. 95% formic acid dissolve <> ‘»4 gm. un< ... id at jo ■ • '•>>*» ' 

» pyridine dissolve 0.21 gm. uric acid .it *» -VS- ‘ 1Ml " "" ! 

“ aa. So% pyridine dissolve 0.75 8«»- « r,, ‘ • 


Methyl UBIC ACIDS. 

Sow.uk of Ordinary Uric Acid and o* Hi vara, M. m.h I'm, 
IN WaTRR AT MIR HoIUNO 1*01 n I 
{Bill* ami H*vn» t*t* j 


An 1 it'i 


About 4oo cc. of water containing several grams «f ilw «>*••>* un> a. id »w. I.mlr.l 

under a reflux condenser for 9 hours. The saturated -iditti.m *•«-. an-dv/. d l.y 

evaporating a weighed sample in a platinum di»h and weighing U«e residue after 

drying one-fourth of an hour at 1 to*. 


Cirni. compound 
Compound. P«r uKK) «. H|0. 

Uric acid .. . 0 . 8 (H) 

9-Methyl Uric acid... 0.546 

8 » » » ,,. i* 588 

£ »> » » ... 2.105 


itt»i !» * ■■ t##»- %* |f*ti 

% Mrthvl Km* ii» i«t »,**») 

‘{,7 Ih mrili>J Ur m* ** id I. ||X 

90 ft /it 6 t 1 ll> 1 l Alt jM-h| », 

70"/« $ t- » *, «j ** - •• l :>4 


THIOPHENE MonoCARBONIC ACIDS «, 0 and a C«!!«SCaotI. 

The solubility of the three isomer* m given by VurrttMtt (ttio?) a* m 5 * gm *»f 
the a acid per too ce. sat. solution at 2t®; 0.445 gw. of the If »** *4 at t*»'\ a «4 ** J% 
■gm. of the a acid at 17°. The solvent fa not stated. ttafa for the *t»M«h* 
points of mixtures of the a ami 0 and are also given. 
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Timmermans (1912) Is reported to have made drtrt anm.ithma mii thr nlwitva 

systems but the original paper could not lie U* 4ti d 
Baud also gives data for the densities of pyridine f wafer mt*f trim. 
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The following more recent determinations are by Ewert, 1937 . 


Mol. Percent 


Mol. Percent 


- 2.9(- 4.0) 

- 9.o(- 8.0) 

-21. 7 (- 17 . 4 ) 

-36.4<-28.4)Eutec. 

~ 40 . 2 (~ 32 . 2 ) 

- 5 S.o(- 47 .S) 


~69.2(~64.1) 60.0 
~6i.9^-57. 3 ) 70.0 
-76.o(~66.o)Eutec. — 
"S4.7(-51.3) 80.0 
>*47.9 (-45.8) 90.0 


The temperatures in parentheses are quoted by Ewert from the unpub¬ 
lished results of S. Frederic and R. Rayet. 


Equilibrium in the System Pyridine, Phenol and Water. 

(MertJ&Hne, 1936.) 

The temperature of homogeneity and composition of mixtures containing: 

r> wt. % c c h k h 10 wt. * c r hji 20 wt. % c 
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EQOILXBRITO IN THE SYSTEM PTKIIIIM*. ANILINE AMU WATER. 

(Ouatl-KaicWtlnwev «h»i nr*■’/*!«*». u:v.» 


Results at o° 


(jus. per 100 gas, homogeneous mixuir® 
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The authors also give results for the quaternary nran?n ryt*t*ltn«*. 
Pyperidine, Aniline and Water at o*, mv\ and *ai* and for Vyruhn*', 

Piperidine, Acetic Acid and Water at o . 


* i 

»•#** 
t * M;» 

I *j5 


DisTniBVTiorr of Pmim** RftTw«fc* \V*r** **t» it* as ft** *r 

I WorntmiA «*4 Ottltri, t*$» 

Measured volumes of heriifttti, water a nil pyrtdui* w**rn | 4 »r«d in 
graduated cylinders. Tim mixtures wen* mam tarn* 4 at *jV» f«»r it Imum md 
vigorously shaken periodically, Thu volume of ih» iw# n«tr»l mnl 

known volumes^of each weighed and lit# pyridine* in th**m l*y istratmti 

with normal acid, using methyl orange as unlit**ttt*i*, The %'«lu#nr *»l m# was 
measured. 
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Distribution or Pvtuo mm ar 25 * ■ 

{ Hmilh, mi, »TO. i 

Water and Chloroform. U#»ter ami Xylene 
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Distribution of Pyridine between Water and Benzene. 
At Room Temperature. At 25 0 . 

(v. Georgievics, 1915.) (Hantzsch and Sebaldt, 1899.) 


Gms. C 

JLN i>cr 

A- __ _ 

Mols. C5H5N per Liter. 

. .. ...... JL _ 

Ratio. 

r ■ . ■ 1 
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75 cc. C*H« Layer. 

t 

Aq. Layer. 

C«H« Layer. 
O.OO436 

O.0617 

0-4733 

O.OOI48 

o -339 

O.OQSS 

0.7631 

O.OOO76 

0.00226 

°-339 

O.I549 

x.2249 

O.OOO38 

O .OOIIO 

o .345 

O.2432 

2.0096 

0.000208 

O .OOO546 

0.381 

O.3297 

2- 6 SS 3 

O.OOOII 2 

0/000274 

0.413 

O.723 

S- 4 I 59 

(at 5.5 0 ) 0.000456 

O.OOO928 

0.491 

1.147 

9-878 

(at 50°) 0.000314 

O.OOIO88 

0.289 


Distribution of 

At 25 0 . 

Mols. C|H a N iH?r Liter. 

Pyridine between Water and Toluene. 

(Hantzsch and Vagt, 1901.) 

At Various Temperatures. 

Mols. C\H&N per Liter. 

D.*Sa #• - - - _ K. ..... 

Ratio. 

Aq. Layer. 

CLayer. 



/— 

Aq, Layer. 

C«H*CH, Layer. 

O.O517 

O. 1129 

0.458 

O 

0,Ol68 

0.020r 

O.84O 

0.02()I 

O.O559 

O . 466 

IO 

O.OI35 

0.0215 

O.627 

O.OI32 

O.O275 

O.481 

20 

O . OX 11 

0.0228 

0.529 

O.O067 

O.OI37 

O.496 

30 

O .OIOS 

O.O234 

O.461: 

O.OO33 

0.0066 

0.551 

40 

0.0 IOI 

0.0245 

O.4H 

O.OOI9 

O.OO34 

O.629 

SO 

0.0096 

O.O252 

O.380 

0.001 I 

O.OOI7 

O.647 

70 

0.0085 

O.O263 

O.324 

0.0007 

0.0010 

0.696 

90 

0.0082 

0.0266 

O.307 


Data for systems eomjyosed of pyridine, water and various inorganic salts are 
given by Timmermans, 1907. 


Reciprocal Solubility, Determined by Freezing-point Method, of 

Mixtures of* 

Benzene and Phenol. Benzene and Pyridine, 

(Hatcher and Skiirow, 1917.) (Hatcher and Skirrow, *9*7.) 


V of Melting. 

(Urn, C«H« i«*r 
ioo Gnu*. Mixture. 

Solid 

Phase, 

fc" of Melting. 

Oms. CiH« per Solid 

too Gms. Mixture. Phase. 

39-4 

O 

CdliOH 

- 39-4 

O 

CtffcN 

30 

u .8 

41 

-45 

IO 

44 

20 

25 

#1 

-So 

17 

“ 

10 

38.2 

44 

-55 

23-3 

“ 

O 

Si .5 

44 

— 58 Eutec. 

26 

“ H\IU 

— 5.4 Eutec. 

S «-4 


-50 

31 

CM 

- 2.5 

<> 7 -s 

CHI# 

-40 

37-7 

44 

0 

78.3 

“ 

-30 

46 

44 

+ 2.5 

89 

a 

— 20 

57 

a 


IOO 


— 10 

0 

7i-5 

90.5 

14 

44 


Additional data on the system Benzene 4 - Phenol are given by Dahms, 1895; 
Paterno and Ampola, 1897* Ts&kalotos and (*uye, 1910, and Rozsa, 1911. Add*- 
tional data on the system Benzene 4 " Pyridine are given by Pickering, 1893. 
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The critical solution temperature of mixtures of Pyridine and s Heptane 

is -22.8? 

The critical solution temperature of mixtures of Pyridine and i Octane 
(2.2.4-Tri methyl pentane) is -15*0°. {Cornish, Archibald. Murphy and 
Evans, 1934 *) 

The critical solution temperature of mixtures of pyridine and sulfur is 
at i6i a and the mixture contains 30 percent C g H § N. (Hamick and Holt, 

1926, 1927.) 

Freezing-point data are given for mixtures of; 

Pyridine + Acetic Acid (Puschin and Rikovsky, l 

" -f Chloro Benzene (Burnham and Madgin, 1936.) 

" + p Chloro Phenol * ** H 

" + Guaicol (Puschin and Vair, 1926.) 

" + Methyl Iodide (Wroczinski and Ciuye, 1910.) 

" + Naphthalene (Hatcher and Skirrow, 1917.1 


Results for mixtures of Pyridine and Benzoic acid are given by Haskov, mm. 

Results for mixtures of pyridine and each of the fol lowing cumpininds 1 
phenol, chloro phenol, Q , a and p ere so I and naphthalene are given by 

Bramley, 1916 and Hatcher and Skirrow, 1917. 


PYRIDINAMXNO SUCCINIC ACIDS. 

100 gms. HjO dissolve 1.67 gm*. of the d romjxmml, to* gms of tl.r i 
pound and 1.68 gms. of the at compound at tfi". ,, u! . 


PYRIDINE Phosphor Hexa Fluoride C 8 H B N.HPF # . 

One liter sat. solution of Pyridine Phosphor Hexa fluoride »o Mater 
contain 0.18 gm. C g H 6 N.HPF # at 19 0 . (Lange ami MftUer. tout.) 

TRI METHYLENE CYANIDE (Glutaronitrilei CN.CH f .CH*.O^CN. 

Ricipiocax SoiDBitiTi OF Tiiioramm C*a#i»» am Mat*#, 

(itrwy. 1930, | 


r° 

Ooa. HgO per 

.0 

Oiw* ttgO per 

m 

100 gas. Mixture- 

V 

100 KlXUar* 

«r 

-1.2tr.pt. 

— 

68a 

41.99 

m.i 

♦ 5*6 

6.0 

68 .a 

44.96 

§ 6,7 

34*85 

11.6 

68 .as 

49*36 

1 $. $ 

55*3 

20.7 

68 . 3 * 


ft 

64.3 

30.0 

68.3 

53* 2 $ 

56.0 

67.5 

38.12 

68. a 

55*31 

31.7 

Critical opalescence. 





mm. t^e m? 
100 j$Mi, niftuir* 

5®*«h 
i*. 9 J 
6 ?. 93 
71.17 


.. 

w pa. II, 0 „ >nd , 
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METHYL BARBITURIC ACID NHCONHCOCH(CB;> £0 

Freezing-point data for mixtures of g Methyl barbituric acid with 
Antipyrine and with Pyramidon are given by Hammick and Hanson, 1933 * 


MBS AGONIC ACID (Methyl fumade acid) C 3 H 4 (COOH) s . 

Solubility of Mesaconic Acid in Several Solvents. (Lebrun, 1925 .) 


Gms. C # 11,(00011), 

Solvent. %*. per 100 gms. solvent. 

Acetylene dichloride, cis. b. pt. 6o w .2. 4 <> 0.006 

» » trans. b. pt. 48 °. 3 .. 4 ^ 0.046 

Crotonic nitrile, b. pt. 107.7-108.2. 3o 1.049 

» » » 121.8-12%.?.. 3o 0.72 


CXTRACONIC ACID (Methyl Maleic Acid) CH 3 C.(COOII) : IIC.COOH. 
Solubility of Cxtraconic Acid in Several Solvents, (Lebrun, 1925 .) 


Gms. 

Solvent. t’ per too K«‘». solvent. 

Crotonic nitrile (b pt. 107*.7- io8°.V). 3 o 30.52 

» (b. pt. 121°.8-1 2). 3 o 25.93 

Dichlor acetylene (cis) (b. pt. 6o°.2). 4 o 0.69 

» (traits) (b. pt, 48°. 3 ). 4 <> 0.047 


ITACONIC ACID CH*:C(COOH)CH*COOH. 

Data for the distribution of itaconic acid between water and ether at 25 are 
given by Chandler, 1908. 


ASPARTIC ACID HYDAKTOIN C g H e 0 4 N. 

Solubility ib Vati* amd ih Ethyl Alcohol at 25 0 . 

(McWoeicln. Cohn and Wear®, 1036.) 

Solvent d. of sat. sol. Ota. Mol. c gH fl 0 4 N per liter 

HjO 1.0016 0.070s 

CgHjOH 0.7878 0.0141 

METHYL TRICHLORO 8 HYDROXY BUTYRATE CClgCHOHCHgOOOCH,. 

Freezing-point data for mixtures of the isomerides of methyl tri 
chloro 8 Hydroxy Butyrate are given by Ross, 1936. 

DI ACETYL METHYL d TARTRATE (CH 0 C 0 CH s C 0 2 CH s ) e . 

Freezing-point data for mixtures of the d and £ compound are given 
by Findlay and Campbell, 1938. 
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ACETYLACETONE CHaCOCHjCOCH * 

Solubility in Water. 

(Rothmund — Z. phys. Ch. 26, 475. V* > 

Gms. CH»COCH,C< K*H S prr ton Cm*, 


30 

40 

s° 

60 

70 

80 


HaO 

Layer. 

15.46 

17.58 

20.22 

23*23 

27.IO 

33 *9 2 


Avrivl Atrtoo* 

yrr- 


1-y 

9S 

93 

9 * 

«Q 

«s 

7 H 


02 

98 

90 

4* 

77 

Hi 


87.7 (crit. temp.) 5^.8 

Note — Weighed amounts of water and acetyl acetone were placed in small 
glass tubes, Which were then seated and slowly heated until the contained mi*, 
tures became homogeneous. The temperature was then allowed to fall veiy 
gradually and the point noted at which cloudiness apjjeared. This was 

accurately established for each tube by repeated trials. The curve plotted from 
these determinations shows two percentage amounts of acetyl acetone which 
cause cloudiness at each temperature below the critical point. Of these two 
points, for each temperature, one represents the aqueous layer, *>., the wihp 
bility of acetyl acetone in water; and the other represents the aeefy! acetone 
layer, i.e., the solubility of water in acetyl acetone. This method is known as the 
‘Synthetic Method," and yields results in harmony with those obtained by the 
analytical method, by analyzing each layer after complete separation <* * urn. 


100 gms. sat. sol. of Acetyl acetone in ordinary water IHJH contain 

17.05 gms. C 6 H 8 0 g at 19.5°. 

100 gms. sat. sol. of Acetyl acetone in heavy water UUM contain 
10.6 gms. CgHgOg at 19.5°. Iffacbod, 10 *H, » 

a AMINO a BUTYRIC HYDANTOIN C g H 0 OgNg. 

Solubility in Aqueous Solutions of Ethyl Alcohol at as" 5 . 
(McMeefeln, Cotin and Wttrt, UMM.) 


Vol. % CgHgOH in 

d. of 

On. Hols. CgHjOgN 

VOX, % CgH^OH III 

H. of 

M*. 

Aq. Solvent 

sat. sol. 

per liter see. eol. 

Aq. Solvtnt 

m*i. sal. 

pir nor *«t. ml 

0.0(= HgO) 

1.0223 

0.863 

80 

0.971 * 

3.1108 

20 

1.01l8 

1.233 

90 

0.0223 

l .971 

40 

1.0092 

3 . 0 S 3 

100 

0.ioho 

u.*»R 

60 

1.0008 

3.735 





LEVULINIC ACID (£ acetyl propionic Acid,} Cil^CUCH,Cfl.COuli, 

Distiubution of Levuunxc Acm Between Watem Ann Kthek at *;»* 
(Smith, 1921, ms. i 

. M UluM * pn t 1 4 

An UlWjcp, , t,’ 

10,10 2 . m 

M .«5 3.7} 


M Il HmoU p < n' liter, H, 

Xq7’layer"(Ci». l&lSo"tf/ 
1.725 Q.SOO 0.2.4)00 

2.57 0.725 0.2820 

5 .r 5 1.40 0.272s 
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Distribution of Levuunic Acid at 2V 0 Between : 
(Smith, 1921 , 1922 .) 

Water and Chloroform. Water and Xylene 


MUUmols per liter. 

ttJT***" V ^CHCI, ' 

0 , 

MUlhuols per 

hTo— ^ 

m<‘!\ 

r»iiCfhl a 

e, 

layer iCp. layer 

’ 

layer (C.i. layer (Cj. 

c,' 

17 . .Ho 0.75 

0.0686 

9,6 .0 

0. Vo 

0.0192 

18 . Vi i . 36 

0.0728 

3 ). 0 

0.80 

0. cm.8 

7.4.5 > .00 

0.0817 

61.7 

1.40 

0.07.7 r 

GLUTARIC ACID (Pyrotartaric) (CH 2 ) 3 (COOH) 2 . 

Solubility in Water. (Umouroux, 1899 ) 

0®. IS®. 20®. 35° 

SO®. 

65*. 

Gms. (CH,)»(COOH)* 
per 100 ec. solution 


42.9 58.7 63.Q 79. 

7 95-7 

nr.8 


loo gms. <)$% formic acid dissolve 55.62 gins, glutaric add at 18.6 0 . (Auchan, 1913.) 

Data for the distribution of glutaric acid between water and ether at 25 0 are 
given by Chandler, 190H. 

F. pt, data for glutaric acid -p sulfuric add. (Kendall and Carpenter, 1914.) 

too gins. benzene dissolve 0.0163 gm. (CH £ ) 3 (C 00 H) g at as 0 . (Verkade and 
Coops, 1930.) 

GLUTARIC ACID < Pvrotartarir Arid) CH, (CH,C()<)H),. 


Distribution of Glutaric, Acid at 25° Between : 
( Smith. 1921 - 1922 .) 


Water 

and Chloroform. 

Water 

and Ether. 

Acetone and G1 

\ enrol. 

MUllmoh. per liter. 


VIlit!mol*, per liter. 


MllUinoIs. 

per lller. 


11,0 

CUC| a 


11,0 

«:,ir,t,o 


Acetone 

(Jlvcerol 

A . 

layer iC,*. 

la\er !(•< = 

t, * 

layer 

layer - 


layer tAt. 

layer {<it. 

Ci * 

17.9 

O. ly l 

0.0’> lO 

o.yofW 6 

O.187V 

0.7.68 

0.77) 

0.87 V 

O.88V 

■c,.; 

O. "170 

o.o>3t 

1.3oo 

0.3437') 

0.7.64 

i. 3 V<> 

i ,5V 

O.87O 

33.1 

O. (JO ) 

0.07 7 3 

I.087V 

0.9 1 7 > 

0.7,96 

7.V7V 

7.9 Vo 

O.874 




6.40 

I.87V 

o,79> 

7.60 

3.07.V 

0.860 




11.90 

3.6 6 

0.3 06 

8. 1 V 

9.6 V 

0.845 


DI METHYL MALONIC ACID C(CH 3 ) g ICOOH) £ . 


DISTRIBUTION OF DIMETHYL MALONIC ACID AT a$° BBTWBBN WaTTKR AND: 
(Kolwwowky and Ponomarev, 19S4; KolOMOwaky, kulifccw and Bekturow, 19356.) 

Ethyl Ether. Amyl Alcohol 


Qm, Mola. C(CH»)«(COOH)o P«r liter 

1 

On. Mole. CfCH^fCOOH)^ per liter 

1 

nrj3TTiyertiy“ 

Echor i«y«r(£) ' 

Z 

HgO layar(l) 

Alcohol layer(2)' 

2 

O.OO 4 O 4 

O.OO 387 

1.044 

0.0043 

0.0141 

0.305 

0 .oo?8o 

0.00831 

0.950 

0.0082 

0.0353 

0.232 

0.03617 

0.033B5 

0.773 

0.0171 

0.078l 

0.219 

O.OSOO 

0.1233 

O .649 

0.0349 

O.1688 

0.207 

0.1317 

0.2120 

0.621 

0.0688 

0.3302 

0.200 

O .2677 

0.4396 

0.551 

0.1142 

0.5l6l 

0.221 

0.4125 

0.8544 

O .483 

0.2510 

1.0208 

O.246 

0.5920 

1 - 3978 

0.424 

0.5433 

1.8227 

0.298 

O. 84 OI 

2.0975 

0.401 

O .6884 

2.1285 

0.323 

1.1152 

3.8877 

O .386 

O .8694 

2.3385 

0.372 

1.6800 

3*9403 

0.426 

1.3118 

3.0803 

0.426 

2.3130 

4 * 523.6 

0.511 

1-8033 

3*5647 

0.506 

3.4247 

5*2234 

0.656 

2.8852 

4*3594 

0.622 



C 6 H a 0 4 
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ETHYL 1 IAL 0 NLC ACID CH (C g B 8 ) (COOH1 g . 

100 gras. H 2 0 dissolve 170.9 gras. CH(C g H 6 >ttXXffli g at as 0 . 

" " Ethyl Ether dissolved 0.015 gra. CH(C g H h MttX)H>g .it as“. 

(Verkade ,uul Coops, 10.10a, ) 

PyroTARTARIC ACID (Methyl Succinic Add) CH>.rHtC(X)in.('H,(rOOH). 

100 eras. HjO dissolve 51 gms. CH,CH(COOH).CH,C(X>H at «>.$•. 

i S mtuUtcw, 1894.} 


Solubility of Pyro Tartaric Acid in Alcohols. 

(Tiwriitw, urn.) 


Alcohol. 


Omx Acul 
per too Om». 
Solvent. 

Alcohol. 

V 

(tfm, Aeiif 
pvt tm Urn*. 
Solvent. 

Methyl Alcohol 

-i 8 . s 

S3 

Ethyl Alcohol 

It) ,5 

?■* 4 

u 

+19 

109.8 

Propyl Alcohol 

*0 

44 ■ 0 

u 

Ethyl Alcohol 

+ 19-5 
+19 

112.5 

70. s 

m 

I0. s 

4 ? f 


100 gms. 95 % formic acid dissolve 17 M gms. pyrotartarie arid ai 

4 Am haft, f a 1 | 


TETRANITRO PERTA ERYTHRITOL CiCHlHO g ) 0 lf> 4 1 ?». 

Solubility of Titianitro PutTA*»rnt»i?0S. in S*y*«ai Suvfnmn. 

(UrtAMfcl Rral XMAUMkX. 193310 


Qm. rn %m* 


t 

' CHgOH 

w h 


** 49 ® 

■V§ 

^ e**r/*S^ 

0 

0,190 

0.070 

0.200 

»4. 17 

0,1 m 

0.150 

10 

0.335 

0.085 

0.225 

» 6 . 4 J 


0. 170 

20 

0*435 

0.195 

0 . 3 S 0 

30 , 36 * 

0 . ftHI 

0,3 HI 

30 

0.710 

0.375 

0.340 

34.95 

0 . 4 S 0 

0 . 4 J 0 

40 

I.l 60 

0.415 

0 . 450 ( 34.71 

30.56 

I « I fit* 

t*.6j0 

50 

1.840 

0.705 

— 

36.16 

j.tntj 

I . 100 

60 

2.600 

1.305 

- 

43.6iiiM.tn 

1 . Ha 

3 . 4 90 

70 

3 . 235 <65. 

3.335 

— 


S. 4 rm 

1 . JW 

80 

— 

3 . 793 * 78 . l() 

— 

— 

?« o«»i * Ho « jl 


90 

— 

— 


—> 

— 

*#. 130 

100 

— 

— 

— 

—- 


Hi. 930 

113 



— 

—* 

- 

IP * 


n/^T P ? in i d \ ta i ar f |iVCn hy *411. tv,.4, r..r M«<»rm 

nLh«v? P ? E If th r i J 0l 1 “ d each 01 ,h * fo>lw*nir I'mptnHvli: 
Diphenyl amine, diethyl diphenyl urea, dimethyl diphenyl « 

f 1 " 1 ^ ?f ene ’ 1 l '? ,< * d J° ilr0 tolu * , “' ? . *- 3.4 Chlorw dtnttra 

ii?™ nit ™ «yiXrite, naphtha!me, j, ni, f „ 

lte J * *' l f« wpfcthalene, p nitro toiiim-. 

(tetrjl) 6 itf ° Wlaw ' lrlnilro *•>*"»». methyl ...Uv.,,, 

VALERONITRILE Cfl 8 <CH g > 5 CN. 
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« BROMO VALERIC ACID CH.(CH 2 ) £ CHBrC 00 H. 
a BROMO ISO VALERIC ACID (CH S )gCHCHBrCOOH * 

Distribution of a Bromo a Valeric Acid at 25° Between*. 

(Smith and Whitt, 1929.) 


Water and Benzene Water and Toluene 


a*. Hols. CgHgOgBr per liter 


an. MO Is. C^HjjOpBr per liter 


' HgO layer 

layer 

1 

' HgO layer la F er ' 


0.00475 

O.OIO42 


0.00470 

0.00790 


0.00601 

O.OI496 


0.00605 

O.OII46 


0.00718 

0.02012 


0.00758 

0.01731 


O.OO783 

0.02357 


0.00882 

0.02258 


0.00879 

O.O2862 


0.00980 

0.02760 


0.01071 

0.04119 


0.01195 

0.03995 


0.01285 

0.05625 


0.01430 

0.05480 


Distribution op a Bromo Valbric Acid and of 

a Bromo 


Iso Valeric Acid 

Between Water and Olive Oil at 25°. 



(Bodansky and Meigs, 1938 .) 



Results for: 






cc Bromo Valeric Acid 


a Bromo 

Iso Valeric Acid 

0 Gm. Mols. c 

R H o 0s>Br per liter 

1 

0 Gm. Mols. Ci 

^OpBr per liter 

1 

1 *’ k g 6 layer ( 1 

) Oil layer( 2 ) 

v ~2 

6 ''Bgb'layerCir 

oil Layer(2) x 

F 

2$ O.OO48 

0.017 

0.283 

25 0.0032 

0.0060 

0.S32 

H 0.0103 

0.042 

0.34s 

” 0.0053 

0.0140 

0.379 

" 0.0200 

0.086 

0.233 

" 0.0130 

0.0400 

0.32s 

37.5 0.0045 

0.017 

0.26s 

” 0.0222 

O.084O 

0.265 

” 0.0102 

0.042 

0.343 

37.5 O.OO63 

0.0140 

0.4s 

" 0 . 0)90 

O.085 

0.223 

" 0.0120 

0.0390 

0.308 




" 0.0222 

0.0830 

0.268 


HYDROXY PROLINE C 4 H 7 N( 0 H)C 00 H. 

'loo cc 99“100% Acetic Acid dissolves 1.67 gm. C 6 H 9 0 a N at 18 0 . 
too cc pure Butyric Acid ” 0.006 " " " ” 

(v. Przylecki and Kasprzyk-Czaykowska, 1938.) 

FORMYL a AMINO BUTYRIC ACID CH 3 CH 2 CH( NHCH 01 C 00 H. 


Solubility in Aqueous Solutions of Ethyl Alcohol at 25°. 




(McMeekln, Cohn and 

Weare, 1936.) 



Vol. %C £ H g OH 

d. of 

Gm. Mold. 

Vol. % CgHgOH 

d. of 

Gm. Mole. OgHgOgN 

in Aq. Solvent 

sat. sol. 

per liter sat. sol. 

in aq. Solvent 

sat. sol. 

per liter sat. sol. 

o.ol*® H e 0) 

1 .0043 

O.256 

80 

0.8812 

O.691 

20 

0.9816 

0.313 

90 

0.8492 

0.586 

40 

0.9600 

0.475 

100 

O.8018 

0.355 

60 

0.9297 

0.666 





One liter sat. sol. in Methanol contain 0.646 gm. mol. C g H 9 0 3 N at 25 0 
and d. of sat. sol. = 0.8222. 
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GLUTAMIC ACID 4 COOH (CH Z ) £ CHINH E )COOH. 

Solubility of 4 Glutamic Acid im Math. 
(Dalton and Sens Lit. 1WB. > 


The following values were derived from a solubility equation based 
uuon rs very careful determinations made at 9 temperature beiwren 0 * 
and 60°. The density of a 0.9399 percent aqueous & glutamic arid 

solution is 1.00068 at 25 


Gas. C eW P«r 
100 gwa. HgO 


Ou. mr 

100 tfM». HgO 


,«i *»*' Per 

am , ttgO 


0 0.34l(0. 345 * 

5 0 . 9 U 

10 0.495 

15 P -596 

20 0.717 

25 0.864(0*8852) 


30 1.040 

35 

40 1 • 500 

45 I.816 

50 2.186(2.228) 

55 a,6y 


6 t) 1.169 

6S |.8l6 

70 4.594 

75 Idul 5. 34 ) 

U»«> 14.00 


The results in parentheses are by Dunn, Rohh and M, i>mi. 

One very careful determination at 25° by Perty.nff, wn, tfavr tt.87 

gms. C-H.O.N per too cc sat. solution. _ 

One liter of water saturated with 4 Glutamic a* u) at jV tnntams 
0.058s gm. mol. C 6 H 8 0 4 N and the density i.muj, iM«.Herk, Bl !‘,*hn 

and Weare, X 93 S* > 


Solubility of Glutamic 

Acid in 

Wat*# and in Atjvtut % >*t t Smi'titiN* 




Cut. t >11 f ihmi 4 



Solvent. 

t"- 

pi»r rr **t *»*l 


Water 


. 90 

o.I'.Ih, 

* 4 tH t W »**.;)«*, I*i|t 

» 


. 21 


, pjfWtffW fl»tiit till j 

Aq. 2. 

01 n Li Gl solution,,. 

. 90 

<», 7«7 

i S»*M»I \\ Itll, 

» 2. 

00 n KOI >» 

20 


* 

)> 2. 

00 n K NO* » 

, 20 

I . TMI*» 


GLUTAMIC ACID dl COOR(CH g » t C«»NH g >COQH. 



Solubility or 61 Glutawic Acte tw 

Matin . 



(Dftluto »m Jtolwltfi. i»».| 


The following values were derived trm 4 *tcdi*bUuy u**i**$ 

upon 24 very careful determinations made m 9 umiwruxurr* be ***•*•« u sl 

and 65 

°. The density of 

a a.m 

percent 

4 tt till ion IN 1 , m , 


C g H 0 O 4 N per 

t « 

fc*» n«r 

„ '•**• **r 


100 gas. HgO 


100 #**, 

* >«. 2.. V 

0 

0.8$$(0.83l) 

36 

3,497 

611 7 . citifti 

5 

1.0l8 

35 

3.916 

6 7 H, «\« 

10 

I.213 

96 

3.475 

V« 7 .9 Ml 

15 

1*446 

95 

4.141 

77 11. U9.f 

20 

1.722 

SO 

4 - 934 * 8 . *6«U 

iwi a8.*<* 

25 

2.054(2.643) 

55 

S.8«o 







Solubility of 4 Glutamic Acid in Aqueous Ethyl Alcohol. 

(Dunn and Ross, 1938 .) 


0 

wt. % CgHgOH 

t w 

in aqueous 


solvent 

0.0 

20.16 

II 

42.59 

II 

67.03 

35*0 

20.00 

It 

42.66 

II 

67. fl 

II 

92.6l 


d. or 

Oms. C s H @ 0 4 N 

sat. 

per 100 gms. 

sol. 

solvent 

0.971 

0.085$ 

0.934 

0.0371 

0.882 

0.0163 

0.964 

0.292 

0.925 

0.131 

0.867 

0.037 

0.807 

0.0044 


O 

Wt. % CgHgOH 


in aqaeous 


solvent 

25 

100 

45 

20 

45.3 

42.59 

44.9 

67.11 

45*2 

92.6l 

44*9 

100.0 


d. of 

Oms. CgHgO^N 

sat. 

per 100 gms. 

sol. 

solvent 

O.783 

0.0025 

O.960 

0.8ll 

O.912 

0.378 

0.854 

0.0885 

0.794 

0.0127 

0.770 

0.0056 


10 co of a cold aqueous sat. solution of Mg(CIO.) 2 dissolve 1.25 gm. 
4 Glutamic Acid, (Duclaux and Durand-Gasselin, 1938,) 


Solubility of & Glutamic in Several Solvents at 25’ 0 . 

(Peruoff, 1933 .) 


Solvent 

Methyl Alcohol 
Ethyl Alcohol 

Acetone 


Gm. C c H rt O,N par 

0 9 4 

100cc sat. sol. 

0 . 00$8 

0.0054 

0.0006 


Om. Mols. C 6 H q 0 4 N 
par 1000 gms. solvent 

O.OOO48 

O.OOO46 

0.0000025 


GLUTAMIC ACID HYDROCHLORIDE C«H t NH,(COOH) a .HCL 

Solubility in Water. (Stoit^n^rg, 1912.) 

(The following results were taken from the diagram given by the author.) 

Gms. Glutamic Add. Gms. Glutamlic Acid. 


t\ 

HCI jwr 100 cc. 

Sat. Sol. 

t\ 

HCI per too cc. 

Sat. Sol. 

O 

3i-5 

60 

57 

10 

34-5 

70 

62 ' 

20 

38 

BO 

67-5 

30 

42-5 

90 

74 

40 

47 

IOO 

81 

So 

52 

20 

1 .4 (sol. sat. with HCI) 


DIGLYCINE HYDANTOIC ACID C s H Q 0 4 N 3 . 

Solubility of Diglycink Hydantoic Acid in Aqueous Ethyl Alcohol at 25°. 

(McMedtln, Cohn and Weare, 1936 .) 


Solvent 


d. »or sat. sol. Om. Mola. c 5 H Q 0 4 N 3 per liter 


Water 
80% C.H.OH 
9Q* " 8 

100% M 


1.0050 

0.85695 

0.82564 

0.7857 


0.126 

0.0220 

O.OOBSI 

0.00115 
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CgH | o 


AMYLENE (l-Pentene?) CgH 10 . 


5.0 cc of an aqueous sat. 
0.05 cc of Amylene at about 


solution of soiliurn n.il U yUt<- di‘<solve 
jS 0 . (Traube, St-tU>ntn*> ami Weber, j<u 7.1 


Ckitical 


Timpiratur* or Vaporization or Mxxturrs or 
Amilshk and Liquid Caksoh Dioxin*. 

(9uctm*r« leotHte *) 


The determinations were made by 


the synthetic methml. 


t° (Crit.l 

Gms. C 6 H 10 per iot> gms. mixture 


.51 4 W $ Ml \ 

o 0 um 


AMYLENE (Trimethylethylene) (CHj)iC: C UCH,. 

Reciprocal Solubility in Aniline; Determinations «y Synthetic Method 

iKoouwaWw, >u»j I 


f. 


o 

2 

4 

6 

8 


19-5 

19.7 
20. s 

21.7 
24.2 


100 Gms. 
liline layer. 

t*. 

C*m* \ni\im $«rf t«» tfm* 
hmykm iJkyrf Awtifw L 

81.5 

10 

aH 

n 

80.5 

12 

u 

fi.H 

79 s 

*3 

,1 s s 

f >4 7 

78 

14 

45 

S'A 

75-8 

*4 5 

(crit. temp.) 51.O 



METHYL n PROPYL KETONE ta-Pent amine! CH/OulH,</H s 

100 gms-sat. sol. of Methyl Propyl Ketone in Water cumin Tt.u **s. 

(CH.)(C-H_)C0 at approximately an®. 

100 gmsT sat. sol. of Water in Methyl Propyl Ketone contain t.t» gms 

H e 0 at approximately a5°- (Park and Hofwan. inu.i 

Solubility or Mstbu a P*o»ft Kbtom aw» or Ktmt 
Iso Propyl Kitoki, Rag* Swakatm.it. i* Watik. 

(QroM, AlnuUo #M Wtur. »*». J 


r 0 

Om. Haiti. C^H^O 

itm* ?#** ! 

t 

par 100 pm. 

V 

itt* 

10 

0 . 88 ? 


u, 8t i 

30 

0.630 


tt, fntB 

50 

0 - 51 S 


tt a 


D2KTHTL KXTONB (Proptonc) (C,H,),CO. 

Solubility in Water. (ft*h*#M. *m * 

The determinations were made hy Synthetic Method, ww j». apt The critical 
temperature could not be reached and high accuracy t* not claimed lot the rr»«lu. 


r. 

Gm Diethyl Ketem 
pet tm Om, 

r. 

cits#* nww 

put *** **»»*• 

20 

Aq. ietyw. Kotoot Uym* 

4.60 

10^ 

’"An. 

3 .6H 

RatMAa laut 

Pi 

40 

3-43 

97.42 

120 

4 0 $ 

tjO iH 

60 

8.08 

06.18 

140 

d 7 to 

H? .01 
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C 5 H,oO, 


Solubility op Diethyl Ketone in Water. 

{Gross, Saylor and Gorman, 1933 ; Gross, Rlncelen and Saylor, 1939 .) 


t° 

On. Hols. C 6 H 1Q 0 
per 1000 gas. HgO 

10 

O.781 

30 

0.576 

SO 

0.456 


C 6 H 10° Ber 
100 gms. HgO 

6.73 

4.96 

3-93 


Results for the partial vapor pressures at 30° of Diethyl ketone in 
aqueous solution less than saturated are given by Saylor, Stuckey and 
Gross, 1938. 


Reciprocal Solubilities of Several Pentanols and Water. 
(Olnnings, Herring and Coltrane, 1939 .) 


Alcohols 


3 Pen ten - 2 ol 

n 11 

It it 

4 Penten - 3 ol 

M It 

II It 

4 Penten - 1 ol 

»i it 

a 11 




Gras. alcohol 

Qms. HgO per 

, Formula 

t° 

per 100 gms. sat, 

. 100 gms. sat. 



sol. In HgO 

sol. m alcohol 

c 6 h 10 o 

20 

9.46 

12.29 

II 

25 

8.92 

12.35 

II 

30 

8.48 

12.43 

C s H 10 0 

20 

8.72 

12.88 

II 

25 

8.20 

13-12 

II 

30 

7-74 

13.22 

c 6 h 10 o 

20 

S.89 

13.17 


2 $ 

S -70 

13.43 

II 

30 

S-S6 

13.81 


Reciprocal Solubilities op Several Cyclic Ethers and Water. 

(Bennett and Philip. 1928 .) 


The authors used a modification of the method of Hill, 1923, in which 
the size of the vessels were greatly reduced and a globule of Hg was. 
introduced to hasten the mixing of the phases. 


Cyclic Ether 


Formula 


Penta methylene oxide 


C 6»10° 


a Methyl tetra methylene oxide C g H 10 0 


£ Methylene tetra methylene oxide C g H lo O 



Oms. Ether per 

oms. HgO per 

t° 

100 gms. sat. 

100 gms. sat. 


sol. In HgO 

sol. In ether 

0 

13.40 

1.63 

10 

10.70 

2.08 

15 

9.64 

2.27 

20 

8.76 

2.70 

2$ 

8.03 

3-14 

0 

22.10 

9.54 

10 

18.20 

7.72 

15 

16.52 

7.05 

20 

15.05 

6.65 

25 

13.87 

6.08 

0 

14.6 

— 

10 

11.25 

— 

15 

10.2 

— 

20 

9-5 

—■ 

25 

8.8 

— 
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CrH| o®2 


BOTH fobmate HOOOC 4 H s 


T £ --- ’ - 

V of Bom Fomat. t, tow* Ktm U, Mur.,* 
SOIOBIW” or BW (K#|tw- , mi wr..H. >»*• 


cwo»iHfL °£Jcs—- c - c -o 
cc - V& 

, Q %■•*% 

3*o i a 8.83 

3 -° l:i 

?•“ ».o 3l -“ 5 


/ .mi vi* J 1 1 «*• 


100 gws* 


_ ^*'* ul ’ r ‘. ^ ift&tJ 

.. H O dissolve UO IF’ |nii ^ M 


propyl acetate t;H,coor. 


xoo cc B t 0 dissolve ‘ X v 

IS cc !jo diHiwlw 4.11 «W. 


t•" f , i v j"# . J 
■ lu^nrr, 


*«» 'tvitiN hwtu A» Kf*tt 

BQ0XX.XBMW l-ATii At K*>«'*« t«**»**1tM 

$M»*fr®r- tmf* ^ - { * •'?'• • 


COB0O8tUtm Of JJ» 




4 *»* ; 

&*d *«•** 

u.o ^* on 


ram monoKATE c,iw <**.»*. 

* _. _ .Ui. Jt.i*-*? 


SOUJBIUTH W W*W* *»«» «*• V “”“ € 

$•*£#, II*** »*>* * 

tt s U<.inU-.« «* * *i **—*<4 !*'.*» & 

« AM 4 HI *1 #T* 4 **# *&*** ******* # *•» * 4 

in Umm* md% ** r<***»«* i r.0 »; n^» 

t * u 

X 6 *? 


100 paroi Hi 04 Mv« »7 ***«»• *M t*<n**‘* ,f *'' 4 

Fmiiig-potat data tar -»* r, ~*’ * * ' 

are gira bf thmmwm, »«»• 

mm botwaw c.B^coom, 


>■%%*■-r *v 5 r* : 


f .»y**f* 
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VALERIC ACID n CH 3 (CH a ) 3 COOH (n Propyl Acetic Acid). 

When valeric acid is shaken with water at i6°, two layers are formed, 
too gms. of the aqueous layer contain 3.4 gms. CHaCCHa^COOH. 

100 gms. of the acid layer contain 90.4 gms. CH^CHaJsCOOH. 

fLieben and Rossi, 1871.) 


Distribution of Valeric Acid between Benzene and 95.8% Sulfuric 

Acid. 

(Gurwitsch, 1914 .) 

The mixtures were made at o° and brought to equilibrium by shaking for 5 
minutes at 18 0 , and allowing to stand over night. 

Gms. Valeric Acid per too Gtm. Gms. Valeric Acid per too Gms. 


Benzene Layer. 

H 3 SO 4 Layer. 

Benzene Layer. 

H 2 SO< Layer. 

7.60 

46.4 

I 

36-7 

4.78 

44.8 

0.58 

35-2 

3-64 

43*5 

0.2Q 

32-7 

2 . 6 l 

41.4 

0.20 

30.7 

I .62 

39 • 5 

O.O 4 

26.1 

I .48 

38.1 

0.007 

23.8 


The coefficient of distribution of isovaleric acid between benzene and water at 
room temperature is, cone, in C«H« 4 - cone, in H *0 ** 2.744. (King and Narracott 1909.) 


VALERIC ACID // CH 3 ( OII t ) 3 C(.)OH. 

DisTinmrnoN of Valeric Acid Between : 


Water and Benzene, at 22°. 

(Brown and Bury, 19 * 23 .) 

Normality of Normality of 

<;u a iCii»)»i:oo« i« cn,ieH,bC<> 0 H in 


Water and Chloroform at 25°. 

(Smith, 1921 , 1922 .) 

Mt Illinois. 

C.tfjiCBj.hCOOH per liter of 


11,0 

layer. 

C t H«, layer 

11,0 layer. 

C fe H«s layer. 

11,0 uyw 

ClfCl* layer (C,). i 

5 

0. 

i 35 ; 

1 .H 4 S 

o.oiHB 

O. 191 

0.890 

O.70 l, 

.80 

0. 

I 149 

1 *4”” 

o.ov 35 

0.0793 

O. 0 '>O 

1.35 7 

.08 

0 . 

0. 

09 *9 
0610 

<>.979 

o. 44 '> 

0.0178 

0.0 *30 

O.o 48 l 
O.0797 

0.9*0 

1. 8/5 

7 .<><> 7 

4 . 07.5 7 

. 70 

.53 

0. 

” 4/9 

0,289 







Ihsnu 

mmoN of 

Valeric Acid 

Between 

Water and 

Ethyl Ether. 



Results at Results at 25°. 

( U6hrensr 1926 .) (Smith, J 921 , 1922 .) 


(mieent ration In 


Conrentrallou In 


MUtlmoU. 

per liter In 


-—„ _ 




—.111 1 





11,0 

. 1,0 


11,0 

ii: 9 u,) s o 

.<5 

11,0 

(t: s iij a o 

On 

layer (Cp. 

layer (Cp 


layer iCp 

laver iCj,'. 

<*»* 

layer (Cp. 

layer (€„}. 

<5* 

0 .oo315 

0.0()7‘5 

71.4 

0.010*5 

0,7358 

73.7 

0 . 077.5 

1.077.5 

x3.20 

0.004*3 

0,<H)t»7 

71.9 

0 . 01 O 1 

0-4”75 

7.5. 1 

O. * 175 

*.4575 

17.92 

0.00507 

0 . 00 O 7 * 

0 . 114 5 

0,157.8 

77. 0 
77.8 

0 . 0*04 

0.4*55 

7 , 5.3 

0,1700 
0 .3ooo 
0 , 3900 

7,. 7,000 

4 .3ooo 

5.O 700 

i»-9 5 
i/i .3v. 
i5.5a 


DisTiummoN of Valeric Acid at 25° Between Water and Xylene. 

(Smith, 192 *, 1922 .) 

XllUmnU. ClfrCUUCOOH per titer. KllUmoU, <:*I 3 tC,Bp a C00H per liter 


11,0 layer (Cp« 

C c l**{CHp 5 layer Pip. 

< 

II 3 C> layer (Cp. 

C**M<:h 8 i,s layer <C a ). 

<•1 

0 . GO 2 5 

0.3*75 

0.477 

7.3o 

I .70 

<>.74 

*. * 5<> 

o.GaS 

o.543 

5.00 

5.oo 

1.00 

*. 5 00 

0.975 

0.61G 

8 . 4 o 

1 l.O 

i.38 


' * • If * f 
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Distribution of 
Chloroform 

o«. how. '• : 

nqrtmr ii - J ^n^ u * 


Sorhai Vm.»bi : - - A.-u. Mat** m» ; 


Hrn/*- n»* 


T 1 '1 Ur fir 




tj ,r, i *r iu«r 

• ^,>4 K 5 = 7 ' 


■*■ ‘OiPj; “ r IHor 

*7 v>., 7vV u«r\ 


0 .QOVuH 
■0,00 J-H 
0 .004 M 
o .oof»t>j 

U.U 0770 

0,00417 

U. 01 W 4 U 


U.OU M ^ 
o .vl Ui >: ^ 
o.uiVJ \ 
n.u;Hi * 
U . I 

O . 0**4 I * 
O , * jfityOO 


^* 4*014 

Mrthyl Ethyl K*-***««■ 
t«*r. A«yl Al*'■‘h-** 
S*h-. Hwiyl AU-h-a 

II ” *’ 

a A^yl 
Hthyt lutirr 


0.MW *MJ 

O . OOI *44 

it .MO l < J 

0. 00047 ^ 

11 . u> H * 4 

U . 

w . MM 4 »# *\ 

4 ‘ .titn&l 

o . ilU^O, 

?.) , u 4 J*i 7 

11. 1 

0 oiiifiift 

o . u i'Oi| 1 

a . o jf > 1 4 

« , 00 7 4 i 

0.«iifa 

u . O i 4 4 1.' 1 

O . o 

* - . U 4 Kill- 

»>04^11:1 

O . «•» l-i*x 

M . 

O . S* J 4 fit* 

U.OM075 

i! ,u/f( 1 

*1 . i 4*»74 

0 . 

0 .4 

f V H i D 1 a‘ At H* 

at JE*T¥ii* Va tik 

JI 3 «» 

IfVlkAt n*ij**** 

*}vM 

:;utvkrr 1 

HvltS. ' 




ttt. 

V*, . r in* 

0 J 

f ;* 

V tii.vrr 


ar 

!L 

0.0 »i n 7 

At . U-M* 

Itt.iU 

r ?l.-$ ’ 

■o . n % 4 47 

0 . 1 0 » 7 ii 

i 7 .Ml 

'X* ,M 

i.* . J 

u . Hi iv 

i I . 

'*E<*E 

■‘ i - t 3 4 Wl 

0 . Mt Vo 

ai.0i j 

j! . f 
.J* ^ p 

f * s 

U . nJW.I &M * 

0 . 1 i *» HU 

i*> . '4 ;i 
i 7 . A 


;!m»j»tTiP* at V*1*»I< A< I* *» »*‘“W Ti*****n‘»* 

J(*r***» *»T*» *»o 5*t*«t*t'*i K*»*» 

iftl* i %% »?W . » •' 


o-#r •• <■ ** 

>*■, i*#*? -* 


I^ts|». ftstrf | on of ^p»*,iu i ItliO A- f* A** *■’* 
If It iAt?** *** 'll*'* ’ ii 17 

*.*t >%*.** - art*. *k*a«.^**v *** 


V % * o) :.. 

«** * , 0 

' . * *”■ **' * ft ’- 


, * 7 * 
. njj 
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I*» VALERIO ACID (CII,),.CH.CH a COOH. 

Solubility of Iso Valeric Acid in Aqueous Solutions 
of Phosphoric Acid at 25 0 . 

(Walton and Kepfer, 1930 .) 

Normality Normality of Normality Normality of Normality Normality of 

of aq. H 3 P0 4 dissolved CgH^Og of aq. H 3 P0 4 dissolved C & H 10 0 2 of aq. h 3 P0 4 dissolved C g H 1() 0g 


0.0 

0.467 

19.43 

0.15 

35-73 

0.15 

7*67 

0.26 

28.39 

0.10 

39-15 

0.21 

13*84 

0.18 

32.16 

0.11 

42.83 

0.39 




DISTRIBUTION OF ISO 

Valeric 

Agio Between 



Water and Chloroform 


Water and Ethyl Ether 


at 

(Smith, 19 ft, 192 * 2 .) 

at 10-17“. 

, (Behrens, 

1926 .) 

at 25°. 

('Smith, 1921 , 

1922 . 

MiMmola. per liter In 


Concentration In 


MlUltnol*. per liter In 


H s 0 

CIIClj 

u, 

11*0 

tc.11,1,0 

C 

51,0 

(W,0 

c a 

layer (('.*). 

layer (O a ), 

. c,‘ 

layer (0,), 


I* 

layer (C',i. 

layer (C*). 

C 

1.239 

1 . lf>2 

0.94 

0 .oo5 1 

0.0993 

19.5 

0. 25(H) 

1.875 

7.50 

1.585 

I . C>5 

1.04 

0.0078 

0 .1533 

U).7 

0.4437 

3. 275 

7.7O 

2.4s 

2 . 90 

1.182 

0.0125 

0.267 

20 .5 

0 , 575(1 

4.5 00 

7.82 

3.35 

4.55 

i .36 




0.8875 

7.087 

7-9« 







i. 32.5 

u .00 

8.32 


Distribution of lao Valeric Acid at Between: (Smith, tost, m2.) 
Water and Xylene. Acetone and Glycerol. 

NllitmoU. per liter In t Mllllmols. per liter In 


II, 0 layer t<*V* 

Xylene layer 1 0,1. 

'2 

<v 

Acetone layer (A). 

Glycerol layer (G) 

?r 

1.875 

0. (>oo 

0.320 

4.75 

0 . 1125 

42,3 

2.35 

0.875 

0,372 

.5. i5 

0.1875 

37.4 

3.85 

1.55 

o. 4 o 3 

10. 3 o 

0. 3 oo 

34-4 

4.275 

i . 925 

o. 45 o 

23.00 

0. 5 oo 

46.0 

5 . 3 o 

2.60 

0.490 




(5.1.5 

3 .1 5 

0. 5 12 





•ISO VALERIC ACID 

Distribution of Iso Valeric Acid at 25 0 Between Water and; 

(Smith and Whitt. 1929 .) 


Chloroform 


Benzene 


Toluene 


Dm. Hols, lao P« r UtorOpi. Hols, iso CgH 10 0 2 per liter Oa. Hols. iso C R 

/ layer cHEl*" layer v H^O layer layer * HgO layer ° 


rt 0 o per liter 


0.00147 0.00247 
0.00276 0.00627 
0.00403 0.01059 
0.00596 O.O1964 
0.00771 O.02769 
O.OO9S9 0.04231 
0.01213 O.06188 
0.01538 0.09142 


0.00510 0.00526 

O.OO64I 0.00747 

0.00808 O.OIO82 

0.01214 0.02154 

0.01404 0.02771 

O.O1644 0.03229 

0.0191S O.O4805 

0.02231 0.06254 


0.00555 

0.00492 

0,00699 

0.00688 

0.00874 

0.01016 

0.01086 

O.OI482 

0.01307 

0.02061 

0.01777 

0.03494 

0.02100 

0.04620 

0.02418 

0.06067 
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Distribution or Iso Valeric Acid Bitmirm Watre a mo Binzkni 

AT SEVERAL TlMJ**RATt!S*S. 

{ Beummw, S 

Results at o° Results at js n Brnultn t %% ^ 


On. Hols. 

WO CfiHmOfi 

G®. HOlS 

• >*o <yt 


0*. Hula, 

,M r t0 

it 


per 

liter 

\ 

per 11 tor 

„_ T , l 

p*r 

jyutr 


i. 

/ Hgd 

Qj«6 

^ 1 

' tiffi 


2 


’"11% 

\ 

7 

layer(l) layer(2) 


lwr{ l > 

tayer(i) 


Inysri !! 

UWfR) 



0.0104 

0.0132 

0.788 

0.0120 

0.0212 

0.500 

0.01 10 

0.0208 

0 

• 500 

0.0170 

0.0322 

O.528 

0.0245 

0.0759 

0. 4 j 4 

O . U 2 1 1 

0 . 0484 

0 

• 41 ? 

0.0293 

O.0889 

0.337 

0.0401 

0,1895 

0.212 

«.O996 

0.2501 

0 

. 479 

0.0587 

0.3217 

0.102 

0*0669 

0,9799 

O. 190 

u.064? 

44.008 4 

0 

138 

0.1072 

1.0031 

0.107 

O.oBlS 

0.7 MO 

0.115 

O, 1041 

1 . 0709 

ft 

087 

0.1419 

1.5614 

0.091 

0.1078 

1.1707 

0.002 

O .1225 

1.2454 

41 

101 

0.1672 

1.8955 

0,0883 

0.1226 

1 . 538 ? 

0.0797 

0. 4 5fel 

2 . 107 * 

0 

0?95 

0.2007 

2.8321 

0.0709 

0.1784 

2.6084 

0 .©Oft 1 

0. 1782 

2 . 5 7 50 

tt, 

0003 

0.2453 

3.8244 

0.8641 

0.2341 

3 . 9 i:i 6 

0,0598 

O. 2000 

4.0997 

It, 

0007 

0.3456 

5.5750 

0.0622 

0.2787 

5.36U 

0 . 0520 

0. 1285 

5.71 H * 

0, 

0574 

0.4460 

7.0802 

O.063O 

0.3010 

5.7549 

0.0?J 4 

O , 000O 

ft. H0!§0 

0. 

0649 

0.5575 

8.3625 

O.0667 

O',4125 

7.2252 

O . 0571 

O . 0flfi 4 ' 

77.2921 

w, 

,4:1643 


Similar results are also given for w 4 . 


Distribution of Iso Vauric Utn at ftsTvss* «at«« km: 
(Kolomom*#. %umm & mmuAtm, ;#is. 

Chloroform Csrtma IVfr* Chlor*«|r 


On. Hols. Iso C|,Hj 

Q 0 £ per liter 

1 

m\k, 

r iW!i ***«■ 

$ 

'H^O layer(l) <! 

fcf g layer (S)' 

T 

^WrTn^’ 

' 11V * r TFT* 

I 

0.0023 * 

0,0044 

0,523 

0.00250 

O .00122 

2.05 

0.0039 

0,0100 

0.390 

0 . 00099 

«.w» *8 

1 . in 

0.0059 

0,0190 

0,3*0 

0.00898 

0.01 104 

11.84 * 

0.0120 

O.060 

0.20© 

0,0100 

0.02? 1 

0. 51 3 

0.024 

0.236 

0.102 

0,029? 

0. 4a?ft 

0»j?6 

0.050 

0,795 

0.063 

0.002*# 

0. MftO 

0 . 1 si 

0.105 

2,306 

0.045 

0*117 

I . 19 0 

0.0S4 

0.150 

3*805 

0.039 

a, mm 

1 , 288 

0.062 

0.202 

5,040 

0,041 

0*14? 

0, 199 

■ti, ft Si 

0.247 


0,0455 

0,412 

ft, 90ft 





0,028 

*i . i ?»« 

o.u&Ot|) 


(i) Is these cases the aqueous phase i% th«* \f 
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^5^I 0^2 


ISO VALERIC ACID 

Distribution of Iso Valeric Acid at 25 0 Between Water and: 

(Kolossowaky, Kulikow & Bekturow, 1934; 1936; Kolossowsky, Bekturow & Kullkow, 1935.) 


Iso Butyl Alcohol 

Ora. Mols. Iso CfiH^Op per Hear 

1 

*HgO layer(i) 

iso C^OH layer(2r 

T 

O.OO16 

0.020 

0.080 

0.0040 

0.052 

0.077 

0.0197 

0.415 

0.047 

O.O309 

0.712 

0.043 

0.0513 

1.008 

0.051 

0.1008 

1-399 

0.072 

O.166 

2.130 

0.078 

0.213 

3.012 

0.071 

0.273 

3-866 

0.071 

0.308 

4.554 

0.068 

0.379 

6.037 

0.063 

Nitro Benzene 


Ora. Mols. 180 C fi H 10 0 2 per liter 

1 

layer(i) 


2 

0.0078 

0.0109 

0.716 

0.0156 

0,0285 

0.547 

0.0281 

0.0628 

0.447 

0.0431 

0.1260 

0.342 

0.0929 

O.383O 

0.243 

O.183 

1.466 

0.125 

0.243 

2.764 

0.088 

0.314 

4.895 

O.064 

0.398 

6.921 

0.057 

0.452 

7.759 

0.058 

Ethyl Bromide 


On. Mols. iso 

C B«1(> 0 2 »* r U “ r 

1 

/^n^rTTT 

igHgSr layer(2)N 

z 

0.0276 

0.0540 

0.51 

0.0351 

0.1130 

0.31 

0.0879 

0.6l93 

0.14 

0.1004 

1.2738 

0.079 

0.1242 

1.8637 

0.067 

0.l801 

3.1501 

0.057 

0.2071 

3.5140 

0.059 

O.2887 

5.7667 

0.050 


Iso Amyl Alcohol 


Gm. MOls. 

Iso Cj-H^Op per liter 

1 

^H 2 0“layer(i 

) iso C 6 H 11 0H layer(2)» 2 

0.0010 

0.0100 

0.100 

0.0015 

0.0260 

0.057 

0.0032 

0.0700 

0.046 

0.0082 

0.208 

0.038 

0.020 

0.530 

0.038 

0.045 

1 .104 

0.041 

0.079 

1.820 

0.043 

0.125 

2.6ll 

0.048 

0.219 

4.205 

0.052 

0.301 

5.436 

o.oss 

0.039 

7.320 

0.060 


Xylene 


Gm. MOlS. 

iso C fi H 3n Op per liter 

1 

'H g 0 layer(l) C fl H 4 (CHg)g layer(2)N 2 

0.0080 

0.0082 

0.97S 

O.OI58 

O.O263 

0.600 

0.028 

0.070 

0.400 

0.049 

0.200 

0.245 

0.094 

0.693 

0.137 

O.167 

. 2.338 

0.071 

O.238 

4-431 

0.054 

0.332 

S.775 

0.057 

0.376 

6.465 

0.058 

0.452 

7.759 

0.058 

Ortho Nitro Toluene 


Gm. Mols. 

lao C^H in Dp per liter 

1 

'H g 0 layer(lT 

aC e H 4 (NOg)CH 3 lay or (2)' 2 

0.0156 

0 .0225 

0.693 

0.0241 

0 . 04 l 8 

0.577 

0.0827 

0.3038 

O.272 

0.1253 

0.668 

O.188 

O.226 

2.130 

0.106 

O.316 

4-545 

0.0695 

0.413 

6.621 

0.0597 * 

O.488 

8.026 

0.06081 


( 1 ) In these cases the aqueous layer is the lower. 
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ISO VALERIC ACID 


Distribution of Iso Valeric Acid at 2s 0 Between Water and Toluene 

(Kolossowskl and Ponoraarewa, 1934, 1934 a.) 

an. Equlv . iso C R H ln 0 2 per liter 1 On,. Epulv. Iso _11 Wr 1 . 

HgO layer(i) 

Cplgfflg layer ( 2 ? 

z 

/HgO layer(i) 

; 0 n 6 n 3 

s 

0.0040 

0.0030 

1*330 

0.097 

0.903 

0.107 

0.00543 

0.00458 

1.186 

0.124 

1.376 

0.090 

0.00825 

0.01173 

0.705 

0.145 

1.855 

0.078 

O.O1644 

0.03356 

0.490 

O.164 

2.336 

0.070 

O.O2663 

0.07337 

0.363 

O.183 

2.817 

0 . 065 

O.O481 

0.2519 

0.191 

O.205 

4.735 

0.0 56 

O.064I 

0.4359 

0.147 

0.352 

6.648 

O.053 

0.0778 

0.6222 

0.125 

0.493 

8. $07 

0.0 58 


Distribution of Iso Valeric Acid at Room Temperature 
Between Water and Petroleum Ether. 

(Orossfeld arti Mlermelster, 1931.) 


CC 0.1 a NaOH p® r 25 cc 


' HgO layer(l) 


Pet. Ether layer (2) ' 

2 




1.00 


0.14 

7.14 




5.80 


4.30 

1 * 35 




9-50 


12.8$ 

0.74 




15.00 


32.10 

0.47 




20.70 


60.45 

0.34 




Distribution of Iso Valeric Acid at 2 $° 

Between Glycerol 

AND; 




(Kolosaowskl.and Kuilkow, 

1936 a.) 




Chloroform 

Nitro Benzene 

Toluene 



On. Moi. iso c K H in Oj> 


Om. Mol. lao C fi H lf) 0 2 

Om. Mol. iso 

r 6 M U>°* 



per liter 

1 

per liter 

1 per liter 


1 

'W m) z 

' 2 

' C 3 H 6 (0H) 3 'VS 

E 'CjHgfOH),, 



% 

layer(1) layer(2) 


layer(1) layer( 2 ) 

layer(l) 

layer(ft) 



0.0091 0.0206 

0.442 

0.0153 0.0108 

1.42 0.0301 

0.0398 

0 

756 

0.0171 0.0440 

0.389 

O.O261 0.0245 

1.065 0.0424 

0. US? 

0 

366 

0.0372 0.1412 

O.263 

0.0725 O.IO36 

0.702 0.0782 

0.2884 

0 

271 

0.0612 0.3178 

0.193 

0.2014 0.4732 

O.426 O.II38 

0.4849 

0 

235 

0.1201 0.8357 

0.145 

0.3013 O.9216 

0.327 0.2119 

1.2076 

0 

17 S 

0.2060 1.7243 

0.119 

O.5061 2.1010 

0.241 O.3496 

2.0636 

0 

1 M 

0.3531 3-0249 

0.117 

0.7533 3.8194 

0.197 0.6627 

5 u:U 7 

0 

129 

0.506l 4*1195 

0.123(1) 

0.8945 4.3784 

0.204 0.9569 

6.4500 

0 

148 

0.9063 5.56I3 

0.163(1) 

I.S183 5.6908 

0.267 1.3300 

7.0032 

0 

190 


(i> The glycerine layer is the lower. 


Freezing-point data are given by Tiranermans, 1934 for; 

Pormal valeric acid + Iso valeric acid 
" " M ♦ Propionic acid 

Iso " " + " n 

" " " ♦ Iso Butyric acid 




a GLUTAMINE C 3 H g ( NH g ) (CONH £ )COOH. 

Solubility in Watbb and in Ethyl Alcohol. 

(McMeeKln, Cohn and fefeare, 1936 .) 

8o ^ v e«t d. of sat. sol.. Gnu Hols. CgH^OgN pfer liter 

Water 1.0124 0.291 

Ethyl alcohol 0.7851 0.0000315 


Mono-, Di-, and Tri ACETIN C,H»( 0 H) a ( 0 C»H, 0 ) l C,H*(OHKOC 2 H a O) 2f and 

C3 Hs (OCaHiO)a. 

The partition coefficients of these three compounds between olive oil and 
water are given by Baum (1899) and Meyer (1901, 1909), as 0.06, 0.2*3, &nd 0.3 
respectively. 


BROMO PENTANE C & H n Br. 

Freezing-point data for mixtures of 2~ Bromo and 3- Bromo Pentane are 
are given by Lauer and Stodola, 1934. 

PIPERIDINE CH 2 < lCH g .CH 2 ) g > NH. 

Freezing-points of Mixtures of Piperidine and Water. 

(Ewert, 193?.) 


Hoi. Percent Solid Q Mol. Percent Solid 

C^H n N In mixture Phase 1 C 6 H ll N in mixture Phase 


- 4-6 

8.«1 

*"22»8 

36.9 

-31.9 Eutec. 

33-0 

-27.3 

35-8 

“19*2 

47-9 

-15*3 

S3.5 


Ice -13.3 57.8 

H -12 m.pt.(1)66.0 

” -f 2C g H.. N.HLO-13.6 78.4 

2 C g H 1 jN.TigO -16.4 tr.pt.82 

” -13.2 86.1 

M *"10.0 100.0 


a CgHjjN.HgO 


•*CJ 
: 6 H n N 


11 


N 


(x> with decomposition. 

Equilibrium in the System Piperidine, Aniline and Water. 

(Ou®tl~Katchk.lnur,@v and Hertz line, 1936 .) 

Results at o° Results at 50 0 


One. per 

100 gras, homogeneous 

mixture 

Gina, per 

100 gras, homogeneous 

mixture 

r TO r_ 


~W~' 

r W 

w 

H g° 

12.2 

4.6 

83*2 

8.0 

4.8 

87*2 

16. s 

8.7 

74.8 

17.8 

11.3 

71.0 

22.7 

18.2 

59.1 

23*5 

18.0 

58.5 

24.7 

23*7 

Si.6 

25.9 

23.3 

50.8 

26.4 

30.2 

43 * 4 

28.1 

29. S 

42.4 

26.8 

36.9 

36.3 

28.8 

35-8 

35-4 




16.5 

68.1 

15-4 


The authors also give results for the quarternary systems Piperidine, 
Pyridine, Aniline and Water at o°, 20 0 and 50° and for Piperidine, 
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C S H,, 

PIPERIDINE 


Eqdxiib*xto XU TUI Stats* Pirssiatss, i'ainui. a»b 






Mitrum*. 







1° 

Of 

Om. 

ptr $00 0* . 


,4f 


-Hist 

2»r n.w 

4fl*. 

cloud ins 

homeatoiMi n\tur* 

U'A%nn4 


! 1® N* 0 .v« tuft 1 

iiwrt 

lower 

upper 


V 

W 

i r 


v*..» 

v’vjr 


135 

10 


40 .4 


4 * i , 

n 

JO 

»j A* 

3S 

_ 

157 

10 

71*3 

18.7 


4**1* 

s 

111 

4ft . * 

Heft 


115*6 

10 

isa 

54*9 


1 Jft. 

9 

01 

41.1 

10.1 

— 

72.8 

10 

20 .? 

flO. « 

4? * 9 

4ft! . 

H 

40 

SO . 1 

$9*9 

69 

124*6 

10 

8 s.4 

l|.0 

ft 9 .4 

1 V» . 

9 

fti 

W.H 

H.3 

26,4 

146.8 

10 

Ili.O 

7.0 

m . h 

I«*S. 

ft 

40 

♦ill „ ti 

u.o 


155.0 

10 

80.0 

10.0 


*,0 


40 

1. 0 

fti.© 

34*5 

—* 

10 

14.0 

7 fun 

M. 7 


9 

*0* 

to . 0 

40.0 


4 $ 

20 

n.o 

00,0 

U • H 

143- 

*# 


*i 3.0 

4l. ft 

— 

109.4 

20 

m 

60.© 

4%. 0 

in. 

4 

1**3 

48.0 

93.© 

— 

146.8 

30 

34*8 

9%.3 

4 1.3 

4 «ft. 

4 

*40 

3 ■! . 0 

47 .§ 

58.5 

1S6.6 

30 

70.0 

10.0 

SO . 3 

1*. 

W 

9M 

4 ft. 0 

m*n 


The system possesses an upper terosry i"!nu»o |*.nm 

DitmiaumN o* Pimmws* ** tv* H* >*im . ,Hmns. i»»», ,♦» 


Water and Chloroform. Wmrt *m<) Pit hr* Jt »,| 


MIIUruiIn, 
pur liter 


KMIVN»»M 

**« 

$iO# 


* 4 14,, % 

*** 


H»0 

atcft 

\ 

Iftt* 

* *tt« *0 

t * 

tl*M i*ia*£ 

*• 

lajw (C,) t 

Uyer 

$.*?« t # 

iff'.* «... 


H. t, * t 

s 

0.400 

O.SOO 

3.00 

4 . 1** 

1 «i?1i 

** 

III *4 | 1 

**. 1*W» 

0.643 

t.556 

9» 4 A 

9 fto 

1 8*.» 

M 1.9*, 

| 9*, 

M. |i4 

1.200 

3.625 

3.0:1 

•t*82 

4» *9.1 

M . 1 .§ 

1 ft* 1 ft* 


1.726 

6.225 

iJi 

H, t**i 

11 . to 

t i - ft* 

17 »* 

M , A 

M , 

1 "11 t . ; » 

/ * cri * *a ■» 

0 , %** 


Aei tntir *Mil 


muimoit. €*»„» i^r $fOf 

AcelQM ftlfU'Ptt 

* 

40 ts *«*-!* 

*« .a 

,,11.., 9 fta 3.'it*a 

■ <ecliWWW*»' 

*-1 i *-*v .■ i 

* 

4*3f«r |A$. 

l»ttr 0*|,- 

§ 

HJ5J 1 

i* tm 

ft 

0*225 

1.3*25 

«, 144 

.* *♦ 

* ! 

** i * i * 

0*725 

2*15 

0 . 2.54 

•i *n * 

1 * *p*l 

*» 4 $ 

oil 

3.25 

«, ;l§2 


1 ‘ 1 * 

i.», 4 % 

1*875 

5.41 

«,!44 

M* ft 

si ,4 

** 4 *» 

2.375 , 

6 . 77 I 

«, Ik* 

H, a 

n . 1 

** i» 


DnunniM m Ptmiitn Narvas* N*?n **» Ramses »r • >*». Taaa. 

\mn. 


*J ce. H |0 Uqwr, » «t-t*»H, t*r». ft.«» Ha> t*.« *i;.« tjtt, 

0 , S73 0.4117 0 Hyi i , w 

o.»s6 o 674 % t m .1 $«*, 

0.409 l ,088 1 ;u 4 

0.674 1.746 

Preeaiag-polat data arc fives for the f nitwits .m,,,,. 

Pireridiae ♦ Acetic Acid tlWs,* «4 ktknvsfc,. . 
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PIPERIDINE HYDROCHLORIDE CHj<(CHj.CHj)a>NH.HCl. 

Solubility in Several Solvents. (Freundiich and Richards, 1912.) 


Solvent. 


V. 

Mols. Piperidine 
HC1 per Liter. 

Water 


0 

4.87 

u 


25 

S-i.9 

Tetrachlor Ethane (sat. 

with H 2 0 ) 

0 

0.13 

a a 

a 

25 

0.29 

Nitrobenzene 

« 

25 

0.00543 

Benzene 

u 

25 

0.00102 


MethylPIPERIDINES 2-, 3., 4-, « Methyl, etc. 

Data for the reciprocal solubility of 2-methylpiperidine and water, 3-methyl- 
pijK*r'uline and water, 4-miethyl piperidine and water, nitrosopiperidine and water 
and for n-methylpiwridine and water, determined by the synthetic (sealed tube) 
method of Alexeien, are given by FlasohiuT and Mac Ewan (1908) and by Flasch- 
ner (1909) ^ml (1908). Similar data for n-cthylpipcrkline and water and for n- 
propylpipendine and water are* given by Flaschner (1908). 

VALERAMIDES 


Distribution of Valeramides between Water and Olive Oil at 15 0 . 

(Harness, 1903.) 


Amide. 

Valeramide 

Valerethylamide 

Valerdiethylamidc 

Valcrdimethylamide 

Lactdiethylamide 


Formula. 

’ Water 
Layer. 

Olive on 
Layer. 

L,onc.„n 

Conc.H a o 

CH,(CH 2 )»CONH s 

0.769 

O.24I 

0.313 

C H 3 (C H 2 )aCONH (C2H5) 

1.029 

O.261 

O.254 

CH 3 (CH 2 ) 3 CON(C 2 H») 2 

O.23I 

* • 339 

5*797 

ch 3 (c h 2 ) 3 con (cns)j 

0.0x1 

0-379 

0.416 

CH 3 CHOHCON(C 2 H 8 ) 2 

I.256 

0.194 

0 

HI 


a AMINO VALERIC ACID CH 3 CHgCH g CH(NH 2 )C00H. 


Distribution of a Amino Valeric Acid Between 
Water and Normal Butyric Acid at 25°. 

(England, Albert, and Cohn. 193 D.) 


Dm. Molt. C fi H n O p N p«r liter 2 

Utyer{ \) Butyl a Ieoh 01'YayeTfi) \ *T~ 

0.022 0.0023 0.105 

0.120 0.0153 0.120 

0.270 0.302 0.112 


BETAINE (Trimethyl glycocoll) C.HuQjN.HtO. 

Solubility of Anhydrous Betaine in Water and Alcohols. 

(Stoltacnberg, 1914.) 

(Figures read from the author’s curves.) 



■< Gms. GiHuOxN per 100 ( 5 ms. 


Gms. CiHuOiN per roo Gms. 

t\ 

‘HaO. 

CHjOIL 

CsIUOlf. 

i . 

IM>. 

CH a OIL 


— IO 

EH 

3» 

5 

50 

197 

70 

l6 

O 

140 

43 

6 

60 

215 

75 

18.5 

+ IO 

147 

49 

7 

70 

236 

80 

22 

20 

157 

54 

8.5 

80 

259 


25 

30 

168 

60 

IX 

90 

286 


1 * * 




r 9 

T 





c 6 H ll o 2 


310 


BETAINE SALTS. 

SOLUBILITY OF EACH, SEPARATELY, IN WATER. 
(Stoltzenberg, 1914.) 

Grams per 100 Grams HsO. 


t\ CsHuOaN. CsHuOtN 


— IO 
O 

+ IO 
20 

3 ° 

40 

SO 

60 

70 

80 

90 

100 


HC1. 

38 

44 

52 

60 

70 

81 

93 

106 

120 

I 3 S 

151 

169 


HBr. 

28 

39 

S2 

65 

79 

94 

no 

127 

144 

162 

183 

206 


CsHuOiN. 

HI. 

35 
66 
98 
130 
162 
198 
231 
269 
3°4 
( 75 °) 321 


CYHuOsN. ailuOsN. 
IlaSOi.HsO. 

35 
45 
SB 
73 
91 
112 

US 

l 6 o 

It)D 
223 


OHnOiN. 

HMntk. 


67 

86 

107 

U 2 

164 

203 

250 

306 


*•5 
x-7 S 
2.5 

5 


9 

16 

30 

( 55 °) 


(AHuO»N. 

UAuCt*. 

*•5 

2 

3 

4*5 

6 

8 

*5 

18 

23 


Data are also Riven by Stoltzenberg for the following Ikihu: salts of betaine 
(CsHnOjNJaHCl.HjiO, (QHnOaN)a.HBr, (OHuOaNWIl, (C.HiANMI.SO* and 
(C 6 Hu 02 N) 2 HAuCU.H 2 0 . 

dl VALINE (CH S ) gCHCH (NH g ) COOH. 

Solubility of dl Valini in Water. 

(Dalton and Schmidt, 1933.) 


The following values were derived from a solubility equation baited 
upon 52 very careful determinations made at 15 temperatures between o # 
and 8o°. Density determinations upon dilute aqueous valine solutions 
are also given. The d g6 of a 7.4 percent solution is 1.01187. 


t° 

°»8. c 6 h u o 2 n 

t° 

to. Vu 0 g N 

.0 

V11V 


per 100 ©na. MgO 


per 100 H^O 

t 

P*r 100 mm, H f i) 

0 

5 . 96 ( 7 . 011 ) 

30 

7.42 

60 

10.28 

5 

6.13 

35 

7.77 

65 

10,97 

10 

6.33 

40 

8 .17 

70 

11.74 

15 

6.56 

4 S 

8.61 

75 

12.bit 11.jl1 

20 

6.81 

SO 

9 . 11 ( 9 - 424 ) 

100 

l8.8ilao.ti) 

25 

7.09(7.441) 

55 

9 . 6 ? 




The results in parentheses are by Dunn, Ross and Read, 19:1;*, 
Solubility of dl Valini in Aqueous Solutions of Ethyl Alcohol. 

(Dunn and Ross, 1038 .) 


Wt. % CgHgOH 

d. or 

Oas. C 6 H n 0gN per 

-0 

Wt. % C*MJM 

a. or 

C j gH n 0 £ NtM»r 

m aq. solvent sat. sol. 

100 gms. solvent 

t 

In sq. solvent mi. ml. 

100 0m « solvent 

20.32 

0.975 

2.10 

45 

20.00 

0.966 

5. 10 

42.52 

0.942 

O.769 

H 

42.66 

0.918 

2.74 

66.94 

0.881 

O.269 

n 

67.ll 

0*857 

0.999 

92.61 

0.819 

0.0277 

n 

92.6l 

0.795 

0.0979 

100.0 

0.797 

O.OI36 

65 

20.0 

0.962 

7.44 

20.62 

0.971 

3.30 

H 

42.52 

0.905 

4-49 
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SOLUBILITY OF dl VALINE AND OF d VALINE, EACH SEPARATELY, 

in Aqueous Solutions of Ethyl Alcohol at 25 0 . 

(Cohn, McHeeStin, EdsaU and We are, 1934 ,) 

Results for 41 Valine Results for 4 Valine 


Vol. % CgH^QH 

d. or 

Gm. Mol. 

V11V 

Vol. % CgHgOH 

d. or 

Gm. Mol.C 6 H n OgU 

in aq. solvent 

sat. sol. 

per liter 

sat. sol. 

In aq. solvent 

sat. sol. 

per liter sat. sol. 

0.0 = HgO 

1.0120 

0.571 (* 

66,9 gm. 

) 0.0 s H p 0 

I.OI48 

O.7061(“82.63 

20.0 

O.9814 

O.318 


20.0 

0.9853 

0.409 gm.) 

40.0 

0.9512 

O.167 


20.0 

0.9528 

0.231 

60.0 

0.9092 

0.086 


60.0 

0.9100 

0.123 

80 

0.8575 

0.028 


80 

O.8565 

0.0373 

90 

0.8256 

0.00922 





100 

0.7851 

0.00128 






Distribution of Valine Between Water and 
Normal Butyl Alcohol at 2s 0 . 

(England, Albert and Cohn, 1934 .) 


Gm. Mola. C^H^pN per near Z 

. q '" ^ Butyl ale. layer( Z)' T 

0.054 0.003B 0.0722 

0.26R 0.0193 0.0722 

0.271 0.0206 0.0762 


100 cc Butyric Acid dissolve 0.056 gm. Valine at 18 0 . 

(v. Przylecki and Kasprzyk-Czaykowska, 1938.) 
METHIONINE dl CH^SCHgCHgCH(NH g )COOH. 

Solubility of Methionine in Water. 

(Dalton and Schmidt, 1936 .) 

The following results were calculated from a solubility equation based 
upon 36 very careful determinations made at 9 temperatures between o°and 
62°. The densities of several solutions are given. The density of a 
3.337 percent solution at 25 0 is 1.00678. 


t° 

c 5 H n°2 N8 

c ° 

Gmti. C s H n OgNS 

t° 

0n - VnV 


par 100 0as. H p 0 


per 100 gins. HgO 


par 100 *»». HgO 

0 

1.8l8 

30 

3*812 

60 

7*545 

s 

2.064 

35 

4*290 

65 

8.478 

10 

2.340 

40 

4.824 

70 

9*452 

15 

2.650 

45 

5*415 

75 

10.52 

20 

2.995 

50 

6.070 

100 

17.60 

25 

3.38l 

55 

6.795 



100 

cc Acetic Acid 

dissolve 1,75 

gms. Methionine 

at 18 0 . 



(V. Przylechi and Kasprzyk-Czaykowska, 1938.) 


ETHYL URETHAN C g H 6 NH.OOOC 8 H 6 . 

t ac HO dksnlvp 70.11 . CJ..OJ ( Fiihner. 10 ail. ) 
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PENTANE CH s (CH a )j CH 3 . 
ioo cc. sat. sol. of pentane in water contain 


o.oft cc. CII 3 (CH s ) 9 CH 3 at i&> 

f Puhner, ltt 4 . ) 


Data for the solubility of pentane in liquid carbon dioxide, determined by the 
synthetic method, are given by Buchner (1906). 

Isopentane (ch s ) 3 ch.ch 2 ch 3 . 

Reciprocal Solubility of Isopentane and Phenol, ((‘ampcui&ml DdGo>»o, 19*3.) 




Gim Phenol per 100 (!mi 

_a_______ 

t°. 


Isopentane Rich 
Layer. 

Phenol Rich 
Uiyer. 

20 


4-5 

87 

30 


7 

83-5 

40 


11.s 

80 

5 ° 


18 

75-5 

60 


295 

68 

65 


40 

58 

66 cnt. temp. 50 



F.-pt. data for mixtures of hexachloro-a-keto 7-R-pentene, C'iCUO, + jxmta 
chloromonobromo a-keto y-R pentene, CsCUBrO, are given by K(Inter (1890, 1891), 


The critical solution temperature of mixtures of pentane and Sulfur 
Dioxide is at 2.0 0 and there is approximately 75 Mol. percent S 0 F 
present, (Leslie, 1934*) 

The critical solution temperature of mixtures of iso pentane and q 
nitro toluene is 8.65°. That of mixtures of iso pentane and 1 nitro 
toluene is 7.05 0 . (Hennant-Roland, 1933.) 


HYDKOQABBONS. 

In connection with the use of liquid sulfur dioxide for the fractionation of mixtures 
of hydrocarbons, many determinations have been mailt* of the solubility of aromatics, 
paraffines, olefins and naphthenes in this solvent. A general review of the subject 
and many new experiments are given by Moore, Morrell and Egloff, 1918. The 
methods are, however, more in the nature of fractional extraction processes than 
equilibria studies. Mixtures of various proportions of liquid sulfur dioxide and 
oil were shaken together, usually at — 18° or — io<\ and, after separation of the 
two layers, each was freed of S() 2 and its density and refractive index determined. 
It was found in general that the paraffines (pentane, hexane, octane, nonane and 
decane) are completely insoluble and the aromatics and olefins (benzene, toluene, 
xylene, mesitylene, hexylene, and caprylene) completely soluble in liquid sulfur 
dioxide^ Naphthalene and cyclohexane varied in solubility depending upon the 
ratio of S 0 2 used. Data for a great variety of synthetic mixtures of hydrocarbons 
are given and it was found that within certain limiting concentrations ; (a) Aromatics 
may be separated from paraffins or naphthenes, (b) Olefini may be separated 
trom paraffins or naphthenes, (c) Aromatics and olefins together may be separated 
from paraffins or naphthenes, (d) Naphthenes may be separated from paraffins. 
The particular advantage of the method is that the separated unsaturated and 
aromatic oils may be recovered and their identity proven by further physical tests. 
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Freezing-point data are given for mixtures of: 

Pentane + Iso pentane (Ormandy & Craven, 1921; Saphir, 1929.) 

" + Methyl cyclohexane (Timmermans, 1934.) 

Iso pentane + CS £ (Saphir, 1929.) 

" + Acetone M ” 

" + Ethyl Ether " " 

” + Ethyl bromide ” " 

M Hexane (Timmermans, 1934.) 

n + Nitro benzene ( " 1910, 1911.) 

AMYL ALCOHOL C A H n OH. 

SOLUBILITY OF AMVL ALCOHOL IN WATER AT 22°. 

(Herx — Her. 31, 2671, *$8.) 

100 cc. water dissolve 3.284 cc. amyl alcohol. Sp. Gr. of solu¬ 
tion — 0.9949, Volume «. 102.99 cc. 

100 cc. amyl alcohol dissolve 2.214 cc. water. Sp. Gr. of solu¬ 

tion «u 0.8248, Volume 101.28 cc. 

Sp. Gr. of II a O at 22 0 0.0080; Sp. Or. of amyl alcohol at 22°« 0.8133. 

too gms. sat. solution of normal amyl alcohol in water contain 2.208 
gm. C s H m OH at as 0 . (Butler, Thomson and Maclennen, * 933 -> 

100 gms. HjjO dissolve 5.2 gm. Amyl Alcohol at 20°. (Smith, 1932.) 


Solubility of Amyl Alcohol in Water and in Aqueous Solutions of 
Kthyl and Methyl Alcohols. 

(Font tin. 


In Water. 

Gms. i><*r 

*0© Gms. 


r. 


' U /> 
layer. 

layer. 

0. 

5 

4 


I S- 

s 

2.6 

9°-7 

20 


2.6 

()0.6 

40 


2.X 

895 

60 


2 

88 

80 


2.5 

86 

IOO 


3 

83.8 

120 


3-8 

80.8 

140 


5 

76.4 

x6o 


7-3 

70 

X70 


9-3 

65.1 

x8o 


13-5 

57-3 

187, 

■5 

(crit.' 

temp.) 



* 

1 Of 33*55 I 


In Aq. Kthyl Alcohol.* 
Gms. (\HiiOH i><*r 



100 turns. 

tVHaOH 4 HjO c*H,»t>: 

Layer. layer, 

4*5 

l6.2 

. .. 

20 

20.8 


40 

26.7 


60 

33 


67.8 

. . . 

24 .1 

70 

3^*5 

73*: 

80 

40.8 

70.: 

90 

47 

64 

94.2 

(crit. temp.) 


cent C,H»OH. t Of 33 


In A<|. Methyl Alcohol.t 

Gms. CftHuOII i**r 


r. 

»oo urns. 

T lhOH } H a 0 CiHuOfit 
layer. layer. 

3-6 

XX 

... 

20 

*9-3 

.. . 

38.4 

. . . 

78.4 

40 

3 1 - 2 

7« 

50 

37 

74.8 

60 

43*3 

71.6 

70 

5 2 *7 

6 5 

72 

(crit. 

temp.) 


cent CH 3 OH. 


The “synthetic method" was used for the preceding determinations. Fer¬ 
mentation amyl alcohol of b. pt. ! 3 i°--I 3 I. 4 0 and d,., » 0.W14 was employed. 
It contained 16% of optically active amyl alcohol. Many other senes of deter- 
initiations were made with solvents containing other percentages of ethyl and 
methyl alcohol. Also, other series were made for the above-named ternary 
systems at constant temperatures from which binodal curves were obtained. 
The author uses a very ingenious indirect method for determining the composi- 
lion, of the conjugated solutions. Data are also given for the distribution 6f 
xilrohol between water and amvl alcohol. 
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Solubility op Amyl Alcohol in Aqueous Solutions op Ethyl Alcoiol, 

(Pfeiffer, 1892; Bancroft, 1896 - 96 .) 


Mixture }f 
*CjHuOH+CjHjOH 

c.cr. c.c. 


3 & 

3 9 

3 12 

3 *5 


c.c. HjO added to * 
Mixture at 

9.t° 19.2°. 

3-21 3-5 

10.35 10.80 

i 8-34 * 9- 10 

27.47 29.15 

41-25 43 *5 

* Just enough water was 


Mixture of 
c.c. c.c. 

3 3 

6 3 

0 3 

12 3 

X S 3 

l to produce cloudiness. 


c.c. HjO Added to* 
Mixture at. 


* \ . .1**. 

1 ? 

3 M 6 

3*47 

2.20 

2.25 

2.10 

2.15 

2.10 

2 ,10 

2.10 

2.10 


Note.— The effect of various amounts of a large number,of, salts 

upon the temperature (39-8°) at which a mixture of 20 cc. of amyl 
alcohol + 20 cc. of ethyl alcohol + 32.9 cc. of water becomes homo¬ 
geneous has been investigated by Pfeiffer (Z. phys. Ch, 9 , 444 , ’93). 
The results are no doubt of interest from a solubility standpoint, but 
their r ecalc ulation to terms suitable for presentation in the present 
compilation has not been attempted. 


IsoAMYL ALCOHOL (CH s ),CfI.(CH,V>fI. 

Reciprocal Solubility of Iso amyl Alcohol and Water, 

(Kablukov and Mallschova, IWS, j 

A volumetric method, apparently identical with that described by Hill, ityA 
was used. The method of calculation eliminates the correction for change ol 
volume on mixing and permits direct estimation from the volumetric results. 


Solubility of Iso&myl Alcohol in Water. Solubility of Water in tammyl Alrohol. 


f. 

dot 

11,0 layer. 

Gms. Alcohol 
per 100 gras. H,0 layer. 

K and M. Fontein,. 1023. 

t*. 

d of 

Alcohol later, 

Own H,n 

par h# swn AUofod 

K amt it, tWirl**, 

l 5 ,. 

0.9929 

3 .o 4 

2«72 

i 5 .. 

0 83 06 

9* 33 

9. 3 i (1.4* 1 

20.. 

0.9924 

2.82 

- 

20.. 

0.8275 

9 .<>« 

25 .. 

0.9914 

2.67 

- 

25 .. 

<>.82.42 

9 - 8 ? 


3 o>> 

0.9904 

2.56 

2. 3 i (29 0 ) 

So,. 

0.8209 

n>. N 

10.18 (14*) 


The determinations Quoted from Fontein were made by the « turbidity point « 
method. A small scale diagram, without numerical results, m given for the above 
system by Brun, 1925, 


Solubilities op Isoamyl Compounds in Water. {rotm«r, m%,\ 


Compound. 

Formula. 

d of rnptt. 

tr 

Cam. Umpit, per 
m $m*< Ml. Mil. 

Isoamyl alcohol... 

.. (CHj),CH.(CH,)tOH 

O.Bl 

a 

2,75 

Isoamyl bromide.. 

... (QH,) 1 CH.(Ca,),Br 

t.17 

ifi.5 

0,02 

Isoamyl urethan... 

-- 

1 5.5 

o ,48 


Mutual Solubility of 

Isoamyl Alcohol and Glycerol. 

t". 

Gms. Alcohol per 
100 gras. sat. sol. 


Cm.**. Alcohol per 
loo gins. sat. sot. 

t*. 

21.5,. 

... 5.o5 

73.7.. 

- 27.62 

54.41. 

58.o,. 

... 10.35 

74.2*. 

- 3 1.90 

6l .4 , , 

66,5.. 

... 13.97 

74 . 1 *. 

... 36.79 

36 , 8 ., 

71.5L . 

... 19.20 

73.0. . 

.... 46.16 

12 . 5 .. 

* Temperature of critical opalescence. 


Own. Atrwtuit fNf 
fon gm* mi *»!/ 

. , (M|. 1 

.. 6i..{ 

, . 7b. It t 

. . 84,26 
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Solubility of Iso Amyl Alcohol in Aqubous Solutions of 
Several Sodium Salts of Organic Acids at About i 8°. 
(Traube, Schbnlng and Weber, 1927.) 


Composition of 

cc 

1 C 6 H n OH 

Composition of 

CC l C g H n OH 

aqueous solvent 

per 5 cc aq. solvent aoueoua solvent per 

6 cc aq. solvent 

Water 

alone 


0.15 

i«75nNa Salicylate 

17*4 

o.s « 

Na benzoate 


0 « 12 

2. 00 11 ” " 

00 

1.0 11 

« 

It 


. 0.10 

Sat. Na naphthionate 

0.15 

1 . 25 ° 

»» 

II 


0,17 

1.0 n Na p oxybenzoate 

0.15 

l.S " 

»» 

II 


0.63 

2.0 " M " 

0.45 

1 * 75 ” 

It 

tl 


2.85 

2.0 ” Na butyrate 

0.075 

1.875 

ft 

II 


5.00 

i sat. " M 

0.08 

2.0 " 

tl 

II 


00 

& rt 11 it 

1.6 

O.s " 

II 

benzene sulfonate 

0.15 

2/3" " 

0® 

1.0 " 

It 

n 

ti 

0.15 

2.0 a Na tartrate 

0.05 

1.5 H 

II 

ti 

ti 

0.2 

sat. M " 

0.02 

2.0 M 

M 

it 

m 

0.525 

1,0 a Na succinate 

0.12 

sat. 

It 

it 

11 

0.9 

2.0 a Na citrate 

0.07 

1.0 " 

II 

hippurate 


0.2 

sat. " " 

0.03 

1.5 " 

II 

ti 


0.05 

2.0 a " acetate 

0.07 

1.75” 

I* 

i» 


3.0 

k sat. aniline hydrochlorido.1 

2.0 " 

tl 

it 


*30 

£ M II II 

0.25 

0.5 ” 

It 

salicylate 


0,6 

sat. ” " 

00 

1.0 " 

II 

it 


1.2 

sat. ammonium nitrate 

0.1 

1.25” 

II 

»t 


2.5 

" casium nitrate 

0.1(1) 

1 . 50 ” 

II 

11 


5.6 




(i) Normal amyl alcohol. 

Results are also given for the increase in solubility of iso amyl 
alcohol by sodium cinnamate anti vice versa at 25°- 


too gms. aqueous 0.2 normal sodium oleate solution dissolve 58 gms. 
C 5 fl n 0 H at 20 0 . (Smith, 1932.) 


Distribution or Isoamyl Alcohol between Water and Cotton Seed 

Oil at 25°. 

(Wroth and Reid, 1916.) 


Gms. C»Hi 

n<)H ftcr 100 c.c. 

Ratio. 

Oil l ayer. 

Hrf) Uiyor. 

1.947 

0.9IS3 

O.470 

2.195 

I.IIS6 

0,508 

2.273 

I.IO50 

O.486 

2.372 

0-9995 

0.421 


AMYXENE HYDRATE (CH,)*C(OH)CH*CH«. 

The distribution coefficient of amyiene hydrate between olive oil and water 
at ord. temp, is I. (Baum, 1899 .) 









Reciprocal Solubility of Eight Isomeric Carbxmols 
and Water, Each Determined Separately. 

(Olnnlngs and Baum, 1937.) 


Isomeric CgH 12 0 Carblnol Forfcula 


n Butyl 

CH 3 (CH 8 l 3 CH 2 0 H 

20 

(= 1 Pentanol) 



11 

II 

25 

11 

II 

30 

iso Butyl 



(= iso amyl alcohol)(CHJ P CHCH P CHJ 3 H 

20 

11 

M 

25 

11 

II 

30 

sec Butyl 




CH CH CH(CH JCfLOH 

20 

11 

it 

25 

11 

it 

30 

ter Butyl 
(= 1 Propanol 



2.2 dimethyl) 

(CH„) JXH„OH 

20 

11 

0 0 n * 

25 

11 

i» 

30 

Methyl n Propyl 



(= 2 Pentanol) 

ch 3 ch 2 ch 2 chohch. 

20 

If 

If 

2 $ 

M 

II 

30 

Di ethyl 


(= 3 Pentanol) 

CB_CH.CHOHCH.CH, 

20 

It 

II » O 

25 

II 

II 

30 


Methyl iso propyl 
(= 2 Butanol* 


3-methyl) (CHJ .CHCHOHCfL 20 

•» ® * „ o 

as 

" " 30 

Dimethyl ethyl 
(= 2 Butanol 

2 methyl CH.CH^CICH.IOHCH^ 20 

rr o « H o 3 


QMa. Carhlnol £«r 100 «p®. 


S HgO phase 

Cfcrhiaol pb*Mi \ 

2.36(0.831?) 

92,52(0,9939) 

2 .19 lO. 8287) 
2 . 03 ( 0 . 8253 ) 

92 . 5410 . 9030 ) 
92 .* 510 . 9919 * 

2.85(0.8286) 

2.67(0.8257) 

2.53(0.8l88) 

90 . 53 ( 0.9941 ) 
90.39(0.9932) 
90,24(0.9921) 

3.18(0.8311) 
2.97 (0.8288) 
2.83(0.8239) 

91.05(0.9943) 

90.81(0.99301 
90 , 74 ( 0.9928) 

3.74IO.8243) 
3.50(0.8216) 
3.28(0.8178) 

91.77(0.99*6) 

91,69(0.99 *0 I 
91.46(0,9925) 

4.86(0.8317) 

4.46(0.8280) 

4.13(0.8243) 

88. 40(0.9919) 
88,21(0, 9909) 
88. 10(0,9898) 

5.61(0,8368) 

5.15(0.8330) 

4.75(0.8294) 

91 . 8 H 0 . 9920 ) 
9 i. 6 lif«, 99 l 9 l 

91 . 42 ( 0 , 9904 ) 

6.07(0.8390) 

5.55(0,8352) 

5,10(0.8348) 

88.12I0.9909} 
88,07(0,9902) 
87.95(0,9879) 

12,15(0.8662) 

11,00(0.8552) 

10.10(0.8498) 

75-7410.9837) 
76.5310.9829) 
77.3110.9828) 


The figures in parentheses are the densities of the respective phases 

at 25/4 • 
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Reciprocal Solubility of Sis Isomeric Ethers and Water, 

Each Determined Separately. 

(Bermetc and Philip, 1928 .) 

The method of Hill, 1923, was modified by greatly reducing the volumes 
of liquid and adding a globule of mercury to the small sealed tube to 
hasten the mixing and attainment of equilibrium. 


Isomeric 
C 5 H lg 0 Ether 


Methyl n-Butyl 
Methyl iso-Butyl 
Methyl sec,-Butyl 
Methyl tert.-Butyl 
Ethyl n-Propyl 
Ethyl iso Propyl 


A 3 Wt. % of Ether m Aqueous Phase 


r- 


- w — 

16 ° 

- 

85 *“^ 

/A 

2.51 

1.51 

l.l8 

1.00 

O.89 

\B 

0.50 

0 - 4 S 

O 

Ul 

<r 

0.71 

0.91 

(A 

2.53 

1.79 

1.51 

1.24 

1.10 

IB 

0.92 

1.30 

1-54 

1.78 

2.02 

(A 

3*24 

2.33 

2.05 

1.79 

1. 60 

\B 

O.BO 

1.22 

I.48 

1.69 

1*95 

J* 

9.12 

7.30 

6.55 

5 *83 

5.16 

IB 

1.17 

I.84 

2.20 

2.54 

2.95 

/A 

3*66 

2.24 

2.32 

2.03 

1.87 

IB 

O.69 

0.76 

0.88 

1.01 

1.13 

(A 

5.89 

3*99 

3*35 

2.02 

2.40 

1 B 

O.26 

0.22 

0.30 

r-i 

O 

0.52 


ETHYLAL (Diethoxy Methane) CH g ( 0 C 2 H 6 ) g . 
Freezing-point data are given for mixtures of: 


Ethylal and Methylal 
M " Ethyl Ether 


(Saphir, 1929-> 
(Timmermans, 1934.) 


DIMETHYL SULFON DIMETHYL METHANE etc. 

Distribution between Water and Olive Oil at Room Temp. 

(Httum, iHyy; Meyer, xyoy.) 

CIms. rmpd. per toocc. 

Com|K>un<l. Formula. 


11*0 laiyer Oil layer 
(w>. (o). 

O.6072 0.0622 

0.6l0 O. OQ2 
0.070 0.0686 O.Q79 

(CHa)(C*1QC(S0 3 .C s lL) a o. 0404 0. 1646 4 .074 
(C'*H|)tC(SO s .C f H > ) a 0.0462 O.I446 3.756 


Ratio 

to) 

O.XO3 

O.I5t 


Dimethyl Sulfon Dimethyl Methane (CH^tCCSOs.CHi), 

Diethyl Sulfon Methane CH t (SO l c,H 4 ) J 

Sulfonal (CH a ),C(SO s c 5 H 6 ) 9 

Trional 
Tet renal 
AMYL AMINE C»Hn.NH f . 

The freezing-point curve for mixtures of amyl amine and water is given by 
Pickering (1893). 

AMYL, AMINES nCH,(GH t ) t .NH 4 and Iso(CH,),OH.OH,GH 2 NII 2 . 
Distribution of Each bf.twkisn Water and Xylene at 25 °. (Smith, mi-ma. 


Results for n A my la mine. 

MIHImoR CHjlCHjh.NH, per liter of 


Results for Isoamylamine. 

MUUmols. per ilUir of 


11,0 

Xylene 

c. 

II, 0 

Xylene. 

5.. 

Uyor (<V>. 

lap’r (<:,}. 


layer (C 4 ). 

layer (C*f). 


0.755 

I. i 5 

1. 52 

<>.525 

0 . f> 5 o 

«.*4 

1.335 

•A . 67 

V.. 00 

0.55 

0.700 

1 .a8 

,.875 

4*275 

2.28 

0.75 

1.073 

1.43 


Distribution of : 

n Amyl Amine between Water 
and Chloroform at 55 °. 


Milllmols. 

Cir 8 (CH^.NHq per liter of C* 


Water layer lC 4 ). 1 

CII cT"'iayer (C t ). 

<4 

o. 1168 

o. 683 >. 

5.86 

o. i 5 o 

I . 20 

8.0 

o .1735 

1.70 

9.8 

0.200 

2 . 3 o 

n .5 


(Smith, mbtm.) 


lsoarnyi Amine between 
and Ether at 
MlHlmoU. 

Water 

(OITA CH(€n,),.NH, per lUt r of 

t: *. 

II, 0 Uy«r"(c t i. Kihor""u'yrr (C,». 


0.‘X$y r > 0.3875 

t.63 

o.37 r >o o.GSoo 

i. ;3 

0.4875 i.oiiS 

tt.oH 

o.HSyS t .83y 1 

•x . 19 


Distribution of Dnso Amyl Amine Acid Piithauate Between Alston* 
and Glyckroj at 5 K>°*. 

(Smith, 1021 - 192 * 2 . ) (See Note. p. a 13 - ) 

Mllllmols. 


Di isoamylamlno Acid Phtlialale per Itier of 

{ A 1 

Glycerol layer (G). 

Acetone layer (A) 

TO ’ 

1.9375 

1.750 

0.<)05 

3,075 

2.7 2. 5 

0.886 

4.875 

3.625 

0.744 

6.3o 

4.80 

0 76 » 

7.85 

6 . <5 

0.783 


Iso AMYLAMINE HYDROCHLORIDE CJI u .NH f .HCl (bo). 

ioo gms. H 2 0 dissolve 192.2 gms. of the salt at 25°. (FcdtUr «iui Turner, 19*.t) 

100 gms. CHCla dissolve 5.1 gms. of the stilt at 25°. 

Data for the distribution of e-chloramyl amine between water ami tetra- 
chlorethane at o°, water and nitrobenzene at 25 0 and water and beu/em* at 2$® 
are given by Freundlich and Richards (1912). 


CHOLINE PERCHLORATE and its Nitric Ether. 

100 gifts. H 2 0 dissolve about 290 gms. (CH 3 ) t1 N(ClQ0CH*CHi.Oi I at t 
100 gms. H 2 0 dissolve 0.62 gm. (CH*)iN(C 104 )CH a X'Ht. 0 N()i at 15*. 
100 gms. H 2 0 dissolve 0.82 gm. 4< at jo*. 


NEURINE PERCHLORATE CH 2 .CH.N(CH*)* 0 I! HCIOi. 

100 gms. H 2 0 dissolve 4.89 gms. of the salt at 14.5® tHofoMum & Uobotd. #f ** I 


HEXA BROMO BENZENE CBiy 

100 cc of 96% Ethyl Alcohol dissolve 0.0068 gm. CBr at 20 0 . 

100 cc of Methyl Alcohol (d = 079751 dissolve o.O76 0 gm. Cir ft At ao f \ 


HEXA CHLORO BENZENE CC 1 A . 

100 gms. para cymene dissolve 2.93 gms. Hexachloro Benzene at aj°.5, 
16.77 gms. at ioo 0 and 106.95 gms. at 176°. (Wheeler, 1920.1 
Freezing-point data for mixtures of a and (3 Hexachloro Benzene are 
given by Nagornow, 1911. 
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TRI CHLORO TRI NITRO BENZENE C Q Cl 3 (N 0 2 ) g . 

Reciprocal Solubility of Trichloro Trinitro Benzene and 
Hexamethyl Benzene. 

(HaramicK. arid Hell lean# 1936.) 

The determinations were made by the synthetic method. 


.0 

Mol. fraction Solid 

.0 

Mol. fraction 

Solid 

t 

Phase 

t 

We 

Phase 

iS^.O 

0.0 C 9 C 1 (NOg) 

141.5 

0.54 2 C.C 1 , 

ino 2 ) 3 c 0 

183.2 

0.08 ' 

140.0 

0.59 

‘ir 

175.0 

0.19 " 

137.5 

0.65 

if* 

159-5 

O.41 " 

138.1 

0.69 

C.ICH 3 ) 

155.0 

0.46 

146.5 

0.79 

6 „ 3 

146.9 

0. sa " 

154.5 

0.89 

It 



165.0 

1.00 

It 


Reciprocal Solubility of Trichloro Trinitro Benzene and Naphthalene. 

(H&mmlcR anti Helllcar, 1938.) 


r 0 

Mol, fraction Solid 

0 

Mol. fraction 

801 id 

t 

C 10 H 8 

Phase 

1 

R io H e 

Phase 

187-0 

0.0 

c.!cyN<y 3 

129.8 

0 .52 2 C 5 CI 

3 (N( V 

183.0 

0.07 

11 

130.0 

0.55 

° II 

171.2 

0.20 

it 

127.2 

0.59 

II 

158.3 

0.31 

11 

108.9 

0.71 

II 

149-8 

0.37 

ii 

89.O 

0.80 

II 

135-0 

O.48 

” + 2 CC 1 3 (N 0 , 

1 ) 3Gjo H 8 7 4«3 

0.90 

^ 10^8 

134.2 

0.51 

2 CfiCl 3 ( NOg ) 3 . C 1 

l 0 80.0 

1.00 


• C l0 H 8 


TETRA CHLORO BENZENE C^Cl^. 

Freezing-point data for mixtures of tetrachloro benzene with ethylene 
chloride and with p dichloro benzene are given by Timmerman^ 1934. 


TRI RROMO NITROSO BENZENE C^B^NO. 

Freezing-point data for mixtures of tribromo nitroso benzene and 
nitroso mesitylene are given by Hammick, Edwards, Illingworth and 
Snell, 1933* 

a .6 Dibrom QUINONB ChlovIMIDE 0:C*H # Br,:NCl. 

1000 ce. sat. solution of 2.6 dibrom quinone chlorimido in water contain 0.0002 gm. 
mol. or 0.06 gm. 0 :C t II t Br,:N Cl at 20°. (Gibbs, 10*27.) 

2.6 Dibrom QUINONE OXIME 0:C fl H s Bi\*N0II. 

1000 ce. sat. solution of 2.0 dibrom quinone oxime in water contain o.ooo 85 gm. 
mol. or o.u 3 BB gm. 0 :C 6 H a Br a :N OH at 20°. (Gibbs, 1027 «,) 


TRICHLORO PHENOL 0 HC a R g (2.4. 6 )C 1 

Freezing-point data are given for: 

Tri chloro phenol Di phenylamine (Giua and Cherchi, 1919.) 

M H " Styphnic acid (Janecke and Rahlfs, 1932.) 
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PICRYL CHLORIDE C fl H g (a)Cl(i.3.S) (N0 £ » 5 . 

Freezing-point data are given for mixtures of Picryl Chloride and: 


Acenaphthene U)(6) 
Anthracene (1K6) 
Acenaphthylene (6) 
Benzene (3) 

Diphenyl butadien (4) 
Fluorene (1M6) 

Fluor anthene (5) 


Naphthalene (1)(2)( 6) 
Picric acid (1)( 6) 
Phenanthrene (6) 
Pyrene {$) 

Retene (a)( 6) 

Tri nitro phenol fa) 
Tri nitro toluene fa) 


(1) Jefremow, 1918; (2) Grim, Gunther and Titus, 193H *3* Hammick, 
Hill and Howard, 1932; (4) Kuhn and Wagner-Jouregg, 1921; i5> Shinomiya, 
1940; (6) Efremov, 1918. 

Results for mixtures of Picryl Sulfide and Tolite are given by Roche 
and Thomas, 1923. 


CHLORO TRI NITRO BENZENE C e H a < 1 )CK 2 . 4 .6. MN0 2 ) # . 

Solubility of 1 Chloro 2 . 4.6 Trinitro Benzine is Water. 

(Deavergnes, 1926, 1931.) 


t 0 

am. C 6 H 2 C1(H0 8 ) 3 


par 100 «ws. HgO 

15 

0 . 017 ft 

50 

0.053 

100 

0.346 


Solubility op 1 Chloro 2 . 4.6 Trinitro Benzene in Organic Solvents, 

(Deavergnea, 1926.) 


Solvent 

Om. C # H 8 C1(N0 8 ), por 

Solvent 

0». C a H t Ci(N0 2 ) 3 Per 

100 gws. 

advent at 

100 gw. 

•oj^ytni at 


} P 7 S ^ 

60 ° 1 

/ 

W ” * 

' ws— 

CH.COOC.H. 

id 3 » c6 6 

91.52 

238.35 

CHCl* 

12.36 

333.43 

212.00 

546.43 


120.79 

173.38! U 

ch 3 oh 

10.24 

34.80 

0.56 

3.45 

96% C.H.OH 

2.70 

10.8s 

CH*CH 

ffiA'nO 

89.44 

331.05 

100% " 

4.8s 

15.06 

1 ?.23 

10.64!31°) 

C e H , 

36.69 

428.08 

cs 8 

o.so 

0.951 30-5° 


(1) The compound 2 C 6 H e (N 0 2 ) 3 0 H.sC 6 H 6 N is formed. 

Results are also given for the freezing-points of mixtures of Chloro 
tri nitro benzene and Chloro 2.4 Di nitro benzene 


DICHLORO DINITRO BENZENES C e H g Cl 3 (N0 s ) g . 

Freezing-point data are given for: 

1.3 Di chloro, 4.6 Dinitro Benzene + 1,3 Dichloro, 3.4 Dinitro Benzene. 

1.4 Dichloro 3.5 Dinitro Benzene + ■> (, nin?f.« ( ?£!!!!{ 
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TETRA NITRO BENZENE C 6 H 2 (N0 g ) 4 . 

Freezing-point data for mixtures of Tetra nitro Benzene and each of 
the following compounds: * Acenaphthene, Anthracene, Fluorene, Phenanthrene, 
Pyrene, a and (B Nitro Naphthalene, (B Naphthyl 'Acetate and p Methyl 
Naphthoate are given by Shimoniya, 1940. 

TRI BROMO BENZENE C g H 3 Br 3 , 

100 gms. H g 0 dissolve 0.004 gm. C @ H 3 Br at 20-25°. 

" n Pyridine dissolve 24.3 gm. C @ H 3 Br 3 at 20-25°° 

" " Aq. 50% Pyridine dissolve 2.01 gm. C HJr. at 20-25°. 

(Dehn, 1917.) 

TRI CHLORO BENZENE C e H 3 Cl 3 . 

Freezing-point data for mixtures of 1.2.3, 1.2.4 and 1,3.5 tri chloro 
benzenes are given by Vander ^Linden, 1911, 1912. 


5 TribromoPHENOL C.H,Br,OH. 

Data for the solubility of mixtures of symmetrical tribromophenol and symmetri¬ 
cal trichlorophenol in diluted met hyl alcohol at 25 0 are given by Kiister and Wiirfel 
(1904-05). The results are presented in terms which are not clearly explained. 

Solubility of Mixtures of s Tribromo Phenol and $ Trichloro Phenol 
in Methyl Alcohol at 25 0 . 

(Thiel, *903; from WUrfcl, 1896.) 


Molecular i>cr cent CflH 3 .OH.Br 3 

n Solubility of 

Total. 

' In Solid, 

In Solution. 

CflH 3 .OH.Cl 3 . 

CflH 2 .OH.Br 3 . 

O 

O 

0.204 

O 

0.204 

4*49 

3-59 

O.X94 

0.007 

0.201 

X0.X3 

7-58 

O.I9I 

0.0x6 

0.206 

16.28 

12.15 

O.X72 

0.024 

O.I96 

62 .44 

13.07 

O .204 

0.03X 

O.235 

69.88 

15.86 

O.X50 

0.028 

O.I78 

8x .76 

19.01 

O.096 

0.023 

O.I18 

84.66 

24.05 

O .069 

0.022 

0.091 

87 53 

32.46 

0.043 

O .021 

O.063 

93 63 

47 87 

0.021 

0.019 

0.040 

100.0 

100.0 

00 

0.019 

0019 


Freezing-point data are given, for mixtures of: 

s Tribromo phenol ♦ s Trichloro phenol (Kiister and Wiirfel, 1904-5.) 

M " ♦ s Trinitro benzene (Sudborough and Beard, 1911.) 

” ♦ Acetyl tribromo phenol (Boeseken, 1912.) 

” M ♦ Tetra methyl phthalan (Bennett and Wain, 1936.) 

s Trichloro " ♦ " 

” M ■+ Nitro benzene (Hrynakowski and Szmyt, 1938a.) 

" M ♦ Diphenyl amine (Giua and Cherchi, 1919.) 
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DICHLORO NITRO BENZENE CgHgClglNOj,). 

Freezing-point data for mixtures of 2.2.4 Dichloro nitro benzene and 
Naphthylamine are given by Giua, Marcelli no and Curt i, 1930.) 

CHLORO IODO NITRO BENZENES C^ClI (N0 £ ). 

Binary freezing-point curves for mixtures of the iso meric chloro 
iodo nitrobenzenes are given by Wallagh and Wibaut, 1936* 

BROMO DINITRO BENZENE BrC Q H 3 (2.4) (N0 £ ) 2 . 

Freezing-point data are given for mixtures of Bromodfn i t ro benzene and: 

Azoxy benzene (Giua and Guastalla, 1925.1 

Cinnamylidene acetophenone (Giua, 1925.) 

s Diethyl diphenyl urea (Giua and Guastalla, 1925.! 


CHLORO DINITRO BENZENES l.2.4-C 6 H 3 Cl (N 0 £ ) r 

Solubility of 1 Chloro 2.4 - Dinitro Benzene in Water a m 
in Organic Solvents. 

(Desvergrms, 1925, 1*931 a.) 


Solvent 


Oms. C^gCXNOg per 
100 gras, solvent at: 

"Te 5 "" 


Sol Vint 


Um. e 


W‘»* 


HjO 0.000 

II - 

CH CCXXLHg 119.4a 
l ^V 2 C0 267.90 
96% CgfigOH 4.73 
8.2s 


100% 

ch 3 oh 


11.23 


sc° ^ 


r u? . 


0.041 

C A 

158.44 

t r s 9 .b<*( 

0.159(100°) 

CHCI3 

10a. 76 

210.0*1 

257.51 

‘C,h 6 i,o 

23.52 

X JK . hi ao . f : u 

531-90(30°) 

CAN 

26.33 

ao.8st i 1 

15-48(34*°) 

cl 

4.21 

M.m 1 

18.89(32.5°) 

CGI. 

3.85 

76,99 t "A 1 0 I 

32.37(32°) 

Wh 

139.89 

aHa, 5 «i ,u.y u 


(1) With formation of 2.4 dinitro phenyl pyridinium chloride. 
Freezing-point data are given for: 


1.2.4 Chloro Dinitro Benzene 


» H fl 

» ir 11 

" II M 

" 11 11 

•' H M 

** 11 »» 

n n 11 

11 11 «i 

II M II- 

II M II 


2.6 Dinitrobenzene (Maeimd, Pfund »itid 
Kilpatrick, 1922.1 

Benzantial doxine (Brady and Tru.nzkawnki, 


& Hydroxy 
q Methoxy H " 

p M ** 11 

benzsynal doxime" 


19 J 4 .) 


p Amino acetophenone(Giua, Marcel lino and 


Cunt, 1920.i 

+ Naphthylamine (Giua and Marc**11 ino, 1920*1 

+ S & 01 Nitro aniline “ 

* Nitromannite (Urbanski* 1933.1 

* Nitro penta eryihrite 
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TRINITRO BENZENE 1.3-5 C 8 H s (N0 2 > 3 . 

Solcbilitt 1.3.5 Trinitro Benzene in Watbr and in Organic Solvents. 

(D^gvergnes, 1926 . 1931 .) 


Solvent, 


Oms. 


W^a per 


Solvent 


Oms. C a H 3 (NO g ) 3 P er 




60 ®- 


7 T? 4- . 

- 

H*0 

0.02*781 If 

;°) 0.102 

C.H. 

6 .l 8 

25-70 

II 

— 

0.498(100°) CRCi. 

6.24 

18.42 

CH.COOCLHL 

29.83 

59.11 

52.40 

160.67 

<w*° 

cJ 6 s 

1.70 

112 . 6 l 

2 . 72 ( 32 . 5 0 

194.23 

96 % CgHgDH 

1.39 

3.52 

cK 

0.24 

0 . 44 ( 33 0 ) 

100% " 

2.09 

4.57 

CCD 

0.24 

O .69 

CH OH 

3.76 

7.62 

W H s 

11.82 

76.31 


Solubilities of Di-Nitro BENZENES and of Tri-Nitro BENZENES in 
Several Solvents. 

(tie Bruyn — Rec. trav. chim. X3, n6, x$o, '^4*) 


Grams per ioo Grams Solvent. 


Solvent. 

Methvl Alcohol 

Ethyl Alcohol 

Propyl Alcohol 

Carbon Bi-Sulphide 

Chloroform 

Benzene 

Ether 

Ethyl Acetate 
Toluene 

Carbon Tetra Chloride 
Water 


t\ 

MCJU. 
(NO*>,. 

(mKVh. 

(NUa)a. 


(r)C fl H a . 

(NO a ) 3 . 

(«)C.H a (NOa)s. 

20 .5 

3*30 

6.75 

0. 69 

4.9 (l 6 °) 

16.2 (15. s°) 

20-5 

X,() 

3*5 

0.4 

*•9 (X6°) 

5-45 (15- 5 °) 

20.5 

1 .09 

2.4 

0.298 

. . * 

17.6 

0.236 

*•35 

0.148 

°* 2 5 

• . . 

17.6 

27.1' 

3 2 ‘4 

x.82 

6.r 


l8. 2 

$.6 6 

39*45 

2.56 

6.2 (16 0 ) 

. . . 

J 7'5 

• .. 



1 -5 

• . . 

18.2 

12.96 

3 6 -27 

3 - 5 6 

.. . 

• • . 

16.2 

3.62 

30.66 

2.36 

.. . 

. • • 

16.2 

0.143 

T. 18 

0.12 

. • • 

... 

(ord.) 

0.014 

0.052$ 

O 

8 

00 


• • - 


Symmetrical Tri-Nitro BENZENE. 

Solubility in Aqueous Alcohol at 25 0 . 

(Hallman and Antusch — Rec. trav. chim. 13, ag6, *04.) 


Vol. % 

G. C*Hi(NOi)*(j) 

Sp. Or. of 

Vol. % 

G. (VfjCNO Ms) 

Sp. Or. of 

Alcohol, 

per 100 g. 
Solvent. 

Solutions. 

Alcohol. 

per ioo g. 
Solvent. 

Solutions. 

IOO 

2-34 

o-7957 

80 

o-57 

O.8582 

95 

i-57 

0.8131 

75 

0.47 

O.8708 

90 

1.12 

0.8288 

70 

o-37 

O.8808 

85 

0.79 

0.8436 

60 

0.23 

O.9064 


See remarks under a Acetnaphthalide, p. 705 


100 gms. 93 vol. % ethyl alcohol dissolve 2.1 gms. of 0 CeH^NOa)*, 3.1 gms. 
tn C&Hu(NO:i)a and 0.33 gin. P C'eH 4 (N()a)a at 25 0 . (Holleman and de Bruyn, 1900.) 

KK) gms. of each of the following solvents dissolve the indicated gms. of 1.2.4 
trinitrobenzene at 15.5 0 : C®H«, 140.8 gms.; CHC 1 S , 12.87 gms,; CHaOIl, 12.08 
gms.; (C^HaJaO, 7.13 gms.; C»H»OH f 5.42 gms; CSa, 0.4 gm. (de Bruyn, 1890 .) 

Data for the solubility of m dinitrobenzene in a solution of nitrobenzene in 
hexane are given by Timmermans (1907). 
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Freezing-point data are given for mixtures of Trinit ro Benzene and 

each of the following compounds: 


Acenaphthene(i) 

Anthracene^) 

Aniline(2) 

" q bromo(i 7 ) 
Benzene!10) 

Carbazole(1) 
Coumarine(8) 
m Dinitro benzene(i8) 
Dimethyl pyrone(8) 
yy Dipyridyl(i) 
Diphenyl(19) 
Fluorenone(3)(8) 
Fluofene! 3 ) 


Fluoranthene!5) 
lodo diphenyl(20) 

P Methyl naphthoate($) 
Naphthalene(2) 
p Naphthyl acetate!$) 
a and ft Naphthylamine 
(12)(13)(14) 
m Nitraniline( 6 )(7) 
p " (6M7) 

Nitrobenzene!18) 

Nitro mannite(2i) 
a Nitro naphthalene!5) 

p " " (5) 


Nitro penta erythritoltai) 
and p Phenyl one diamine! 1 
Phenyl etherfS) 

Pyrene!5) 

Quinol(8) 

Styphnic acid! 16) 

Tribrom phenol! B) 

Trinitro phenyl methyl 
aitr&mine! 22 ) 

Triphenyl carbinole! n) 

Urea! 9 1 
Xanthone! 8 ) 

Phenanth j ** 


(1) Kremann and Strzelba, 1921; (2) Kremann, 1904; <3* Kremann,: 19x1; 

(4) Kremann and Mtiller II, 1921; (5) Shinomiya, 1940; <61 Smith and Watts, 
1910; (7) Sudborough and Beard, 1910; (8) Sudborough and Beard, X9u; 

(9) Van Dorp, Limburg and Nobel, 1937; (10) Hammick, Hills and Howard, 
1932; (11) Kremann, Kohl and MUller II, 1921: (1.2) Kremann and Grasser, 
1916; (13) Rheinboldt and Kircheisen, 1926 (14) Bheinbohil, Henning and 
Kircheisen, 1925; (15) Kremann and Mauermann, 1923 ; (16) Efremov, 19x9a; 
(17) Hertel, 1924; (18) Hammick, Andrew and Hampson, 1923; (19! Briegleb 
and Schachowskoy, 1932; (20) Pfeiffer* Schuntz and In out*, 1929 ; ( ax ) 
Urbanski, 1933; (22) Jefremow and Bogojawlenski, 1926. 

!23J Kremann, et. at., 1908. 


PICRIC ACID QH 2 .OH.(NO a ) 8 1.24.6. 

Solubility in Water, 

(Dolinski — Ber. aS, 1836, '05; Findlay — J, Ch. Sac. 81, tm>, ’oa.) 


Gms. CeHaNgOr per too Grams 


Solution. 


Water. 


0 

O.67 (D.) 

0..68 (D.) 

I .05 (F.) 

10 

.80 

0.81 

I .10 

20 

1. 10 

I.XI 

I .22 

30 

I.38 

1.40 

I *55 

40 

i -75 

1.78 

1.98 

50 

2.15 

2.19 

2*53 


Wnirr. 

a.81 (».) 317 (F.) 


Cm», C«H#NsUt per *«“ Grum** 

Solution. 

60 2.77 (D.) 

7 o 3 35 
80 4.22 

90 5.44 

100 6.75 


3 '47 

4 41 
573 
7.24 


3 «9 

4.66 

5 49 
6-33 


“ ot r «er “ the previous determinations of Findlay, 
too gms. H,0 dissolve 1.525 gms. C,H,.OH.(NO J ), at 30 9 and i.«68gm». at 40* 

100 gms. H 2 0 dissolve 1.45 gms. C fl H 2 OH (NO*)* 1 

at ao“.*’ mS HsOcontaining5gms.HjSo/jSrliter^diSTOlwo.ei gm. 

CSkky, * mu.1 
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Solubility of 1.2.4-6 Trinitro Phenol (Pioric Acid) in Water. 

(Deavergnes, 1927.) 

l° Qm. CgHgOHC W) g ) 3 pm' 100 gsaa. H g Q t° 0ms. C 0 H ? OH(NO 2 ) 3 per 100 gras. H g 0 

9 0.979 82 4*691 

50 2.338 100 7.600 

la addition to the above,the following determinations at 20*and 25 0 
have been made. 


t 0 W H{W Vg 

p«r liter 


Q». HOl. SVHtHDs). AuUior 
per liter 


to 0.0515 (RrOnsted, 1912.) 25 0.0552 and 

0.0530 (Marchand, 1909.) " 0.0568 ( v * Ralbat 

0.0535 (Erday-Gruz, 1928.) " 

0.0568 (v. Halban and Kortschak, 0.0570 (Duff and 

1938.) " 0.0575 (Schreinei 

15 0.0487 (Bala and Kurano, 1933.) M 0.0578 (Knox and 

' 0.0533 (Levin, 1906.) " 0.0581 Uorissen 

0.0533 (Drucker, 1929.) " 

Solubility of Picric Acid in Aqueous Solutions of Hydrochloric 

Acid at 25°. 

(StriHinow, 1910.) 


0.0552 (Piatt and Jorday, 1933.) 
0.0568 ( v * Halban and Kortschak, 

(1938.) 

0.0570 (Duff and Bills, 1931.) 
0.0575 (Schreiner, 1924.) 

0.0578 (Knox and Richards, 1918.) 
0.0581 Uorissen and Rutter, 
1905.) 


(The solutions were saturated by constant agitation at constant temperature. 
The picric acid in the saturated solutions was determined by evaporation and 
weighing. The solubility passes through a minimum.) 


Mob. HCl 
per Liter. 

c Jhxnuwhh 

. 

Mob. 

I«*r Liter. 

—s 

Gnw. 

Mob. HCl 
jmr Liter. 

C,H*.OH.(NOq 3 i>cr Liter. 

Mob. (Sms. 

0.25 

0.0X16 

2,66 

3-67 

0.0068 

*■55 

O.SO 

0.007Q 

1.80 

4.4O 

0.0082 

1.87 

0 - 7 S 

0.0062 

1.42 

5 -i 4 

O . OO98 

2.26 

1 

O.OO54 

r .24 

5 • 5 1 

O.OIO5 

2.4I 

1.47 

O.OO50 

I . IA 

S -«7 

O.OII5 

2.65 

2.20 

O.OO5I 

1.15 

6.24 

0.0123 

2.82 

2.94 

O.OO57 

1.31 

6.61 

0.0125 

2.86 


Solubility of Picric Acid in Aqueous Solutions of Several Salts 

AT ^5°. ( Schreiner, 1924,) 

Saturation was secured by constant rotation. 

Results for aqueous solutions of : 


Barium chloride. 

Oft*, molt, pe r liter 

0.00 0,0575 


Magnesium sulfate. 

Cm. mol*, per liter Cm. mol*. per liter 


on.T!jiJso 3 i 9 . 

0.00 0.0575 


0.0 7 99 

0.0618 
o.obHit 
0.0G9r 
0.077,0 


o. 0626 
0.0880 
0.0770 
0.0777 
0.0796 


0. oH3o 
o.o85q 
0.0888 
0.0916 
O . 1077 

o. U 5 y 


Sodium chloride. 

Cm. m ob, per liter 

Naci"..6n 

0.01 o.o 584 


o. 0607 

0.0614 

0.067.4 

o.o633 

0.0679 


Solubility of Picnic Acid in Aqueous Solutions of Nitric Acid at 2.'.°. 

( Knox ami Richard*), 1919.) 

Eqiih , Norma 1! tie* Kqulv, N orm alities Kqulv. Nor malities 

11N t~~' (i ir’lXlL. (NO, t,. li.NO a . OILC,. ll 8 iNO,i,. UNO,. OII.T!,, H,iNO B ij 

0.00 0.0>78 4.161 0.0737 10.47 0.1006 

1 o.oir»8 6. 7.8n 0.0.i()7 12. ill 0.1763 
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Solubility of Picric Acid in Aqueous Solutions of Acids at 25°. 


In aqueous HC 1 

Gta. Equlv. per liter 

(Drucker, 1989.) 

In aqueous HN 0 3 

Gm. EquIv. per liter 

In aqueous fi«80 4 

0 ». Equlv. p«r llwv 

r~m - 

=a H 2 0H(N0 2 1 3 

' HN0 3 

W”< N V3 

JV °4 

r @ H 

0.01425 

0.0457 

0.00635 

0.05095 

0.00577 

0.0502 ! 

0.02664 

0.0409 

0.02564 

O.O4281 

0.02197 

0.04530 

0.04594 

0.03596 

0.05166 

0.03493 

0.03758 

0.0 * 9*4 

0.1159 

0.02223 

0.0872 

0.02604 

0 . 1022 

0 . 02740 


Solubility of Picric Acid in Water and in Aqueous Salt. 
Solutions at 25 0 , 

(Levin — Z. phyaik. Gh. 55* 530, *n6.) 

One liter of acmeous solution contains 0.05328 gram mols. - la.ao 
grams C.H 1 .OH(NO a ), at 25 0 . 

Gm Mols Salt _Gram Mols. Picric Add per liter in Aq. Solutions of: 


P“ Uter - 'NaQ. 

NaNOa- 

NagSO*. 

IJ Cl. 

IJiSO,. 

NH.CI. 

0.01 0.05524 

O.05529 

O.05604 

0.05480 

0.05661 

005487 

0 02 0.05559 


O.05872 

Q-OS 55 8 

0.06053 

O. 05540 

O.05 O.05729 


O .06632 

0.05703 

0 .06691 

O 05771 

O.07 0.05862 


O.07093 

O.O5878 

fO 

5 

i^. 

q 

6 

005865 

0.10 0.05902 


0.07670 

0.o6I32 

0.07437 

. . . 

0.50 0.0790 




0.I2J 

.. . 

I.00 0.1180 




0.149 

- • • 

Gm. Mols. 

Grams Picric Acid per liter in Aq. Solutions nU 


Salt per Liter. fr aC1 

NaNOa. 

Naj.SC>,. 

un. 

IJ,S(V 

NJi*n, 

OOI 12.66 

12 .67 

12.83 

12.55 

ta.97 

12 SI 

0.02 12-74 


13-45 

12.74 

13.87 

12 .69 

O.05 I3.I2 


I 5 -I 9 

13.06 

^ 5-33 

13.22 

0.07 X3.43 


16.25 

13-47 

16.06 

* 3*44 

0x0 13.52 


17-57 

14.05 

17.04 


O.50 18.09 


. . . 


28.18 

. , , 

I 00 26.98 




34-14 


Solubility in Aq. Cane Sugar. Solubility 

in Aq. Grape Sugar, 

Picric Ac. per Liter Solution, 
per Liter. Gm. Mols. Gras. 

Sp. Or. 
Solution. 

Qm. Mols. Picric Add per liter f*4, 
per Liter. Mols. Um%, 

0.10 0.05202 

II .92 

I.0122 

0.10 0.0530 12.14 

O.25 O.O4978 

II.40 

1.0319 

0.25 0.0521 11.93 

O.^O O.O482 

II .04 

i 0654 

0.50 0.0509 xi.66 

1.00 0.0443 

IO.15 

1.1294 

x.oo 0.0474 10.86 

Solubility of Picric Acid in Aqueous Solutions 

of Sodium Chloride at 


(Koaakewitch and MIKhAlkow, 1934.) 



On. Mols. HaCl per liter 
aq. solvent 

O.30 

0.40 

O.60 


On. Mols. C fF z 0H(m z ) 3 
per liter sat. sol, 

0.0639 

0.0734 

0.0437 
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Solubility of Picric Acid in Aqueous Acid and Salt Solutions at 20°. 

(v. Haitian and Kortach&K, 1938.) 

The picric acid was determined by titration with barium hydroxide 
solution using phenoipht haline as indicator. 


Cone, of aq. 

solvent 

Om. Mol. C e H 2 0 H(N 0 2 ) 3 

Cone, of aq. 

solvent 

cm. Mol. C e Hg0H(N0 2 l 

in got. tquiv. 

per liter 

l*er liter sat. sol. 

In gm. equlv. per liter 

per liter sat. sol. 

0.0000 ( 

= Hgp) 

0.051S1 

0.01856 

CaCl 

0.05424 

0.00944 

NaCl 

0.05247 

0.04071 

It 

0.05618 

0.02773 

ft 

0.05325 

0.1240 

It 

0.05934 

0.04643 

ft 

0.05416 

0.2108 

It 

0.06083 

0.07362 

If 

0.05533 

0.2507 

It 

O.06112 

0.I289 

H 

0.05695 

0.3072 

tt 

0.06170 

0.2754 

ft 

0.05858 

0.4709 

tt 

0.06101 

0.3143 

ft 

sat. 

0.8170 

ft 

0.05866 

0.02296 NaBr 

0.1)5344 

1.167 

It 

O.OS360 

0.1078 

If 

0.05708 

1.489 

tt 

0.04785 

0.2330 

ft 

O.OS898 

2. 316 

It 

0.01346 

0.00853 NaClO. 

0.0 5240 

O.O1690 

Cat NO,) 

2 0.05569 

0.0 3186 

ft 

0.05520 

0.03477 

t« 0 

0,95813 

0.06792 

It 

0.05728 

0.1118 

it 

0.06434 

0.09938 

H 

0.05912 

0.1231 

it 

0.06480 

0.3177 

It 

0.06716 

0.1738 

tt 

O.06618 

0.01908 

NaNCL 

0.05330 

0.2484 

a 

0.06845 

0.04891 

tt 3 

0.05508 

0.3400 

tt 

0.07015 

0.09000 

i* 

0.05712 

O.6909 

tt 

0.06955 

0.1870 

n 

0.06106 

0.00849 

SrlNO.l 

0.05401 

0.3667 

tt 

0.06322 

0.0200 

tt ° 

0.0SS7S 

0.00664 

LiCi 

0.05250 

0.04575 

It 

sat. 

0.00901 

m 

0.05258 

0.02438 HC1 

0.03802 

0.02050 

<t 

0.05308 

0.1662 

It 

0.02056 

0.03791 

tt 

0.05309 

0.2930 

It 

0.00986 

0.05841 

n 

0.05392 

0.5906 

ft 

0.006075 

O.1285 

tt 

0.05538 

1.108 

ft 

0.004572 

0.5415 

n 

0.05251 

2.202 

tt 

0.004511 

1.088 

rt 

0.04453 

3.171 

tt 

0,004948 

2.707 

tt 

0.02299 

4.802 

It 

0.607048 

0.0422 

LiBr 

0.05356 

0.03615 HC10 

0.03549 

0.1070 

it 

0.05538 

0.0859 

It 

0.01737 

0.1936 

tt 

0.05636 

0.2291 

It 

0.01360 

0.4136 

tt 

0.05549 

1.051 

It 

0.01069 

0.7336 

tt 

0.05136 

1.730 

It 

0.01490 

1.178 

t» 

0.04354 

2.292 

tt 

0.01842 

O.0l801 

LiClO. 

0.05282 

0.03031 

hno 3 

0.03386 

O.06604 

tt 4 

0.05527 

0.0411 

tt 

0.03011 

0.1052 

u 

0.05702 

0.1246 

tt 

0 .020 33 

0. 1951 

m 

0.05784 

0.2369 

ft 

0.01457 

0.4279 

m 

0.06056 

0.3641 

'* 

0.01039 

0.02156 

Li NO, 

0.05288 

0.783 

ft 

0.00829 

0.05306 

.. 3 

0.05496 

0.8533 

It 

0.00961(1) 

0.09266 

tt 

0.05625 

0.9647 

tt 

0.01038!1) 

0.1256 

n 

0.05723 

0.983 

It 

0.00804(1) 

0.2723 

it 

0.05984 

1.039 

tt 

0.00834(1) 

0.4973 

tt 

0.06084. 

1.487 

ft 

0.00882(1) 

0.5674 

u 

0.06114 

1.681 

It 

0.01325(1) 


ft 

(%»111 

1 >7/10 

tt 

n .ftfiCwiM 1 ) 
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Solubiliti or Picnic Aci» i* Ammoi* ->u tu.»i nr Mbtbu Aj, 
|pyff ftr.4 Hli«. -*» 4 - 


Q»s. CHgOH pr 

100 &»• ftoivtat 


«"»■ W" *!&,< 






'■ 

. *«? 




0,0 


0.7 

$. 4 


4 . 1 


30*0 


1 . 1 

4 a 


A . *i 


40.0 


1.6 

4 < 4 


1 . 1 


60,0 


. 1.4 

%, i 


7 . i 


70,0 


*;.a 

'♦ • f 

v . ft 


4 . ft 


80.0 


7.6 


aa 


40,0 


ta.6 

a. i 


4 ft. 0 


100.0 


l *.H 

4 ft. 1 


3 1.1 


Solubility or Picnc An# 

IS A^OStH^ MM*f m»* 

pf 

EfUfi If, (fl Silt, 


(fart mi »*u*. is»s. 





Own, CjjHgW pr 

100 00. W* «IWM 



iW * 

•W» 

® -- i * ® • ft 



.;*** $*** 

*T 


v *'*'*<11' “ ' 

%■• 


0.0 

0.7 

1 a 

I 


4 . ‘i 

... 

30,0 

1*3 

j.o aa 

1 • 

t 

* . ft 

* 4 ,% 

40.0 

3.0 

3 a 1. * 

* 

1 

7 - V*. 


60,0 

%A 

**a 7-6 

1 u . 

ft 

i % . * 

a.4 

78,0 

l.f 

0.S »»a 

4 1 . 

ft 

l '? . f - 

AA,% 

80.0 

oa 

*# a u.‘, 

4 4 

7 

|S. ! 

44 .S 

81.0 

0.3 

1 a a a 

4 ! 

H 

*s. 1 

44 .« 

8s. « 

0.0 

7. v a •« 

5 ik 

3 

1 7 . ft 

AJ, .1 

90.0 

fia 

H, 6 1 *» . J 

a 

! 

1 ft. ft 

41.4 

100.0 

4*1 

10 a o, sr 

n 


1 1 ,*» 

in, 1 


The results at ia # art* csIniUtn} fr*** *6* «irtrr»*t»** *<•«* .4 

Angelescu sad Dint! reset* * its!* 

Solubility ot Ficsie Acta is lumm* SoMmaw* m fcisn *t a* 

Retail* of ■* f 

(Hsu mi dordss, tttt, 1 t §m - 


Om . CgK^oa pr 

On. 

pr i*r #» 

" %p, ‘ *** 


100 (pa* aalmt 

wrsBTOsr™* 


tjti «fl*» *♦!#«'& 4 

’ -t dM **iw 4 

0,0 

1. 3 W 

1.36ft 

0 . <J 

1 .41 

8,05 

i. 980 

1 - S*M 

4 r , f 

4. n«s 

20.4 

a.toa 

4. ai 

*4 • ■* 

ft < m 

42.5 

s-ws 

6 < 17 7 

ftj 4 

l 4 . '# 4 

87a 

* * • |8 

**.#41 

S« , 0 

a. a 




1 , ig 

ft. 1*4 
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Solubility of Picric Acid in Aqueous Solutions of Normal Propyl Alcohol. 

(Duff arid Bills, 1931 .) 


Oms. C^H^OH per 

Gms. C fl Hp 0 H(N 0 2 )^ per 100 pis 

. solvent at: 


100 gras. aq..solvent 

/ 0 <3 

250 

-so^ 


0 

0.7 

1.3 

2.4 


30 

2.8 

5.0 

9.7 


40 

4.5 

7.2 

12.4 


60 

7.1 

10.9 

18.O 


75 

8.1 

12.2 

19.1 


80 

8.2 

12.0 

19.0 


9s 

7.9 

10.8 

17.4 


90 

6.0 

9.4 

15.7 


95 

4.4 

7.0 

12f.6 


100 

2,4 

3.7 

7.5 


Solubility of Picric 

Acid in Aqueous Solutions of 

Iso Propyl Alcohol. 


(Dufr and 

Bills, 1931 .) 



Oms. 1 C 3 H 7 OH per 


Oms. C ft H ? OH(NOp) a per 100 gma. solvent 

at 

100 gms. aq. solvent 

/— o*r~ 


40 ° 

60 ° ^ 

0 

0.7 

1-3 

1-9 

2.4 

30 

1*5 

3*8 

4-7 

6.4 

40 

3-3 

5.9 

8.0 

9-5 

60 

6-9 

10.3 

13.7 

17.8 

70 

8.5 

12.0 

16.0 

20.1 

75 

9-1 

12.7 

16.8 

20.8 

80 

9.7 

13-4 

17.4 

21.3 

82 

9.6 

13*4 

17.5 

21.5 

85 

9.5 

13.1 

17.0 

21.2 

90 

9.2 

12.6 

16.4 

20.4 

95 

7.8 

11.1 

15.0 

l8.0 

100 

5.8 

8.7 

12.0 

15.4 


Solubility of Picric Acid in Aqueous Solutions of Acbtonb at 25 0 . 

(Durr and Bills, 1931 .) 


Oms. (GH<jj)|jOO per 

Oms. c e H 2 0 H(N 0 2 ) 3 per 

Oms. (CHgJgCO per 

Oms. C 6 H 2 0 H(N 0 g ) 3 per 

100 pus. aq. solvent 

100 gma. aq. solvent 

100 gms. aq. solvent 

100 gma. aq. solvent 

0 

1 . 3 < 2 .9) 

70 

65.8(44-0) 

30 

9-5t7.9) 

80 

87.8I70.0) 

40 

18.9(12.1) 

90 

110.8(107.0) 

SO 

31.3(20.0) 

100 

134 . 3 ( 194 . 2 ) 

60 

46.7(29.0) 




The results in parentheses are calculated from the determinations at 
ii> of Angelescu and Dumitrescu, 1928. 

Solubility of Picric Acid in Aqueous Solutions of Organic Compounds. 

(Erdey-Orut;, 1988.) 


Solvent, Aquaoua 
1.0 mol. solution of: 


Oms. C q H 2 0H(N0 2 ) 3 per 
100 cc. aq. solvent 


Glycerol 


1.119 

■i r\ /£ «* 
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Distribution op Picric Acid at 25 0 between: 


Water and Bromoform. 

(Herz and Lewy — Z. Electrochem. 820, ’05.) 


Water and Chloroform. 

(H. and L.) 


Millimols QHkNaOr 
per 10 cc. 

Aq. Bromoform 
Layer. Layer. 

0.321 0.365 
0.401 0.515 
0.475 °- 6 5S 
0-575 o- 8 7i 
0.674 1.14 


Gms. CeHsNaOr 
per 100 cc. 

Aq. Bromoform 
Layer. Layer. 

0.736 0.836 

0.919 1.180 
1.088 1.501 

i-3>7 1-995 

1.545 2.612 


CiHjNjOr 
per to cc. 

Aq. Chloroform 
Layer. layer. 

0.207 O.254 

O.329 0.547 

0.488 1.09 

O.561 I.4X 
O.588 I.53 


Oms. CftHaNjOr 
per too re. 

Aq. 

layer. layer. 

0.474 0.5H3 

o -754 1-253 

1.118 a.498 
1 .385 3.330 
1-348 350s 


Distribution op Picric Acid at 25' 
Water and Amyl Alcohol. 

(Herz and Fischer — Ber. 37, 4747 , '04.) 


between: 
Water and Toluene. 

K.tier. £&» **41, %,) 


Millimols CflHsNaOr 
per 10 cc. 

Aq. Alcohol 
Layer. Layer. 

OO553 O.0930 
O.0920 O.1850 

O.1613 O.4127 

O.1869 0.5182 
O.3161 I.079 

0.4471 1-638 
O.5624 2.189 
O.6423 2.549 


Gms. C&H3N3O7 
per 100 cc. 

Aq. Alcohol 
Layer. Layer. 

O.I27 O.213 

0.211 O.424 

<>.369 O.946 
O.428 I.l88 
O.724 2.473 

*•024 3-753 
1.288 5.017 
1.472 5- 8 39 


(H. and 

Millimols CaH&N/)? 
per *0tv. 

Aq. Toluene 
Layer. Layer. 

O.075 0.126 
0.109 O.230 

O.163 O.482 

Q.244 X 026 
°-3 8 9 2.347 

o- 49<5 3-747 

°-5 8 3 5 >35 


Gms. CaHftNgOy 
l»rr tootx. 

„ Aq. 

Totuwa 

Layer. 

I^yrr. 

O.X72 

O iHt) 

O.250 

Q 527 

0.374 

t 1 04 

0-559 

* JS* 

0.891 

S 3*0 

> >37 

8.586 

>•336 

>>■770 


Additi° na l data for the distribution of picric acid between water and amyl 
alcohol and water and toluene at 20° are given by Sisley (1902). Very irregular 
results were obtained. The fact that the colors of the two layers are cliffrtcm, 
was taken to indicate that the picric acid dissolves in a different molecular form 
in the two layers. 


Distribution of Picric Acid between: 
Water and Benzene. (KuriloS, 1898.) Water and Ether at 20*. 
Mols. Picric Acid per Liter: 


Aq. Layer. 
0.026l 
0.0208 
O.Ol88 
O.OI32 
O.OO97 


C e H, Layer. 
O.O940 

°-°779 

O.0618 

°*°359 

0.0198 


Gm$. Picric Acid per Liter: 


(Sisley, 1909.) 


Aq. Layer. 

Ether Layer. 

I) 1 st . Cmf , 

6.78 

17.85 

2.63 

3-74 

6.70 

>•79 

2.85 

3*72 

>•34 

0.85 

0.11 

o. 13 

0.10 

0.001 

0 01 


Additional results for the distribution of picric acid between water 
and benzene are given by Rothmund and Ducker, 1903, 

Data for the distribution of picric acid between water and mixtures of 
chloroform and toluene at 25 0 , are given by Herz and Kurzer, 1910, 
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Distribution of Picric Acid Bbtwbbn Bbnzinb and 
Mixtures of Light and Heavy Watbr at i8°. 

(Gross and Wischln, 1936 .) 

A o.o 2979 tnolal solution of picric acid in benzene was used for all 
experiments. Picric acid was determined by titration using phenol- 
phthaleine as indicator. Micro pipets were used for measuring the 
volumes. The D „0 percentage of the water was determined by density 
measurements. One cc. of water was shaken with i cc.of the standard 
picric acid solution in benzene in sealed tubes. After equilibrium 
was attained o.S cc of each layer was titrated. 


(i 18/18 or 

Hoi. Traction 

On. Mol. C fl H 2 0 H (N° g ) 3 per liter 

V + V 

of DgO 

/ Aqueous phase 

C H phase™ 
0 0 

1,0023 

0.0217 

0.01006 

O.O1982 

it 0274 

b . 2 S $6 

0.00889 

0.02122 

1.0469 

0.426 

0.00815 

0.02218 

1,0520 

0.482 

0.00797 

0.02260 

1.0585 

0.543 

0.00740 

0.002245 

1.0822 

0.765 

O.OO690 

0.002395 

1.0942 

0.874 

0.00615 

0.002360 

1.1065 

0.991 

0.00557 

0.002450 


Distribution of Picric Acid Between Aqueous Solutions or Salts and 
Hp.NZKNK at $6°. ( Schreiner, 1924.) 


Results for Vq.BaOU t 


Results for Aq.NaCl H ft . 


cm 

Hit Cl, JH'I llltXf, 

M»>U DIM 

per llier 

Cm, eqitlv. 

NaCl per liter 

Mob. 0 !!.<: A lf'{NO v l> per Mor 

ihj. lever. 

layer, 

nq. layer. 

('.«JI« layer. 

0.01 > 

0,0187 

0.0 534 

0.0 15 

0. 0450 

O.O97.4 

0 . 04,5 

O.OI70 

0.0419 

0.04.5 

0,04.54 

0.097,4 

o.o 35 

0,0179 

0,0444 

0 . 0)0 

0.04.40 

O.O784 

o,o>o 

o.oitiS 

o.o 358 

Results for Aq. 

0. I DO 

MgSO* 

0.0448 

0.0674 

Cm tMtulv 

Hu SO* per liter 

Molt* O1I t: 6 II,.S0,', per titer 

Cm, equlv. 

Mg SO, per liter. 

Moll, OIM: t Ha(NO,l a per liter 

IUJ 1*0 «T 

< 6 Il e layer. 

aq. layer, 

CJIfl layer. 

0.01 5 

o.o*/ 5 o 

O.0796 

0,06 5 

0.07.37 

o.o 5 o 3 

0,04 5 

0.04 60 

O.0774 

O. IOO 

O • 04 f> 4 

0.0471 

o,o 35 

o.o 5 o 

0.0449 
0,07 35 

0,0664 

0.0>17 

0.400 

0. 07.53 

o.o 36 o 


Di.HTiuiitrnoN or Picric Acid Between Water and Toluene at 19°. 

(Hchilow and Lepin, 1022.) 

Lmv OU.t:» II, M >, per rr . of Cm *. 0 It,<I fl H a (N 0 a )» per UH) ee, o f 

mj, tayt*r, UiAii'iM’ lflyiT. »q. layer mm * teluene layer, 

o, 4 36 0.TI4 0.980 6.810 

0 , 35*4 I . 134 1.440 10. r >00* 

0.650 3 . 41.5 * Excsee# picric acid present. 
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Distribution of Picric Acid Ritviin Brnxini and 
Aqueous Solutions of Sodium Chioridi at 30 

(Eosakewitcb and HIKhalfcov, 1954.) 

The picric acid was determined iodometricall y instead of by alkali 

titration using phenol phthaleine as indicator. 


Cone, of NaCi 

On. mol. C 
per 


L 

Cone. Qf mCX 

per Ut»r 

l 

In aq. phase 

'Aqueous 

C «H» ' 

z 

in 

aq. pha®§ 

Aqueous 

Ve 

i 

phase(1) 

phase(2) 




ptu««(i) 



o.o( = H„0) 

0.00323 

0.00456 

0.710 

0.3 

normal 

0.01975 

0,0476 

0.415 


O.OO628 

0.0985 

0.638 


it 

0.02680 

0.0827 

0.324 

II 

0.00777 

0.012$ 

0.617 


»i 

0. 03300 

0.1215 

0.272 

It 

0.01350 

0.0332 

0.407 


it 

0.03815 

0.1620 

0.237 

It 

0.01847 

0.0573 

0.322 

0.6 

normal 

0.00321 

0.00428 

0.759 

II 

0.02270 

O.084O 

0.270 


h 

0.00787 

0.01140 

0.698 

II 

0.03327 

O.164O 

0.230 


it 

0.01405 

0,02940 

O . 0?8 

0.1 normal 

0.00305 

0.003352 

0.855 


» 

0.01930 

0,05125 

O. 07 

n 

0.00732 

0.0105 

0.773 


» 

0.02427 

0,07420 

0. U 7 

11 

0.0133 

0.0255 

0.521 


it 

0.02860 

0* 100 50 

0.285 

11 

O.O183 

0.0446 

0.411 

1.0 

normal 

0.00368 

0.00097 

0.792 

11 

0.0226 

0.0668 

0.338 


It 

0.00487 

O.OO67 3 

0.725 

11 

0.0273 

O.O918 

O.298 


II 

0.00707 

0,01 to 

0,640 

0.3 normal 

0.00527 

0.0040 

1.330 


II 

0.00993 

0,0193 

0.515 

11 

0.01142 

0.0l6l 

0.712 


t» 

0.01205 

0 • 0 304 

« . 307 






It 

0.01590 

0.0412 

0.380 


Distribution of Picric Acid Bbtwbsn Watir and Gelatin at 15 4 *. 

(Cooper artel Treadgold, 1954 ,) 

0.5 gm. portions of gelatin were immersed in 40 cc quantities of picric 
acid solutions of varying concentrations and after standing 4 days at * 5 U 
the picric acid remaining in the aqueous phase was determined by in rat ion 

with alkali. 


Gm . CgHj^OHfNOj,)^ In aq. phase 

0 »s. C e H 3 0H(NQ«J 3 taken 

* 

/—Initially 

Finally (1) \ 

up per x «elaU»{R) 

1 

0.0006 

0.0004 

0.0133 

13.2 

0.0011 

0.0004 

0.0534 

133*5 

0.0019 

0.0005 

O.IO 69 

a 14 * 0 < 1J 

0.0028 

0.0009 

0.1527 

AStt.nlit 

0.00S6 

0.0033 

O .1814 

55*o*tl 

0.0112 

0.0085 

0.2154 

25. 3 * 1 * 


(1) In these cases the gelatin precipitated. 


Solubility op Picric Acid in Absolute Alcohol. 

(Behrend — 2 . pbysik. Ch. xo, s»6s, V**) 

ioo gms. sat. solution contain 5.53 grams C.H.N.O, at ta.f, unit 
S-9 2 grams at 14.8°. Sp. Gr. of the latter solution *■ 0.8255. 


100 gms. ethyl alcohol dissolve 8.37 gms. C,H s 0 H(N 0 1 ), at 22°. ( 
l “f• ™ eth y' a}®* 0 } dissolve 22.5 gms. C.H,OH(NO,), at 22'. 
100 gms. propyl alcohol dissolve 2.81 trms. C«H.OHfNfU. ■>-<* 



Solubility of Picric Acid xh Mxxturbs of Mbthyl and 
Ethyl Alcohols at 25 0 . 

(Duff and Bills,- 4081 .) 


Gma. CH^OH per 
100 girts. CHgOH + CgH^OH 


Orn. CgHg 0H(N0 2 ) 3 Gttns, CH^OH per 

per 100 gm. solvent 100 gss. CH^OH + CgH & 0H 


Qms. C 8 Hg OH(N 0 2 ) 3 
per 100 gms. solvent 


0 

8.0 

60 

2Q 

9.8 

80 

40 

12. 3 

100 


14.9 

17.6 


21.1 


Solubility of Picric Acid in Ether. 

(Bougault, 1903.) 

Solvent. _ . ,. , a ,..,... 

Ether of Sp. Gr. 0.721 13 10.8 (B.) 

Ether of Sp. Gr. 0.725 (0.8 pt.H 2 0 per 100) 

Ether of Sp. Gr. 0.726 (1 pt. IEO per 100) 

Ether saturated with H 2 0 
Hal) saturated with Ether 

too parts of ether dissolve about 2.27 gms. picric acid at 15 0 . (S. 1905.) 

“ chloroform “ “2 

“ petroleum ether u “ 0.04 “ li “ “ 

100 gms. sat. solution in [Hire ether contain 5 gms. picric acid at 20°. (Sisley, 1902.) 
100 cc. sat. solution in pure ether contain 3.7 gms. picric acid at 20°. 

100 gms. sat. solution in pure toluene contain 12 gms. picric acid at 20°. 14 
100 cc. sat. solution in pure toluene contain 10.28 gms. picric acid at 20°. “ 

100 cc. sat. solution in pure amyl alcohol contain 1.755 gms. picric acid at 20°. 44 


* Ether. 


t®. 

Gms. C 8 TI 3 1 

13 

10.8 

13 

36.8 

13 

40 

15 

51.2 

I S 

13-8 

picric acid at 15 0 . 


Solubility of Picric Acid in Benzene. 
(Findlay 0 



Gms. 

Mol#. 


Gms, 

Mols. 

f. 

QHsN,Ot 

CsHsNaOr 

t®. 

QHsNaOr 

QHsNaOr 


per 100 
Gms.CeH«. 

per too 
Mois.CaH*. 


per xoo 
Gms.CftHs. 

per xoo 
Mols.C'ttH*. 

s 

3-7 0 

I .26 

38-4 

26.15 

8.88 

xo 

5-37 

I.B 3 

45 

33-57 

11.40 

x 5 

7.29 

2 .48 

55 

50-65 

17.21 

20 

9-56 

3 * 2 5 

58.7 

58.42 

19.83 

aS 

12.66 

4 30 

&5 

71 - 3 * 

24.20 

26.5 

13 S 1 

4.60 

75 

96.77 

32.92 

35 

21 -3 8 

7 





The solubility of Picric Acid in Benzene and in Tetralin was determined 
by Piatti, 1931, but the results are presented only in the form of a small 
diagram. 


100 gms. liquid Sulfur Dioxide dissolve about 38 gms. picric acid. 

" M " Ammonia " ” $B " " " 
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SoiDBiirri OF 1.2.4.6 Trxnxtro Phenol (Picric Acid) in Sifibai Soltbnth. 

(Deavergntm » 1927 .) 


Om. CgHgO^ per VVA ** r 


Solvent 

0 

100 gsaa. 

r <2 

solvent at 

Solvtat 

100 n»®. 

solvent at 


r ^S5“ 

.^ B0«.“* 


^ ie 0 

ho° 

CH.COOC.H. 

39-41 

68.48 

CHCI, 

2,02 

S.67 

3 2 5 

(CHJ.CO 

123.23 

220 .S 3 

(C.HJ.0 

2*6il 

3.96(39° 

3 2 

CfLOH 

IS .95 

40 . 2 S 

c.U 

a?. 62 

58.94 

96* C,H k 0 H 

9.20 

20.69 

cs. 

0,11 

0.18(39° 

100 % " 

6.83 

19.72 

cd. 

0,065 

0-35 

c«h 8 

7-49 

29-45 

CgHgCHjj 

la.aa 

27.89 


Solubility of Picric Acid in Several Soi vi:mh. 


(ims. orrcjr, No ; s 

Solvent. t' per MH) pm wime Auihnrftr 

Carbon tetrachloride . . v.o 0.07 (p«wl<'w*M iih, imp ■ 

Chloroform. 20 r.86 ** 


Para Cymene (b. pt. 176°-176^5... .7.5 u.fiu tWheeler, two.! 

Glycol Diacetate (b. pt. 188 0 -189VG). 25 46 . 3 (Taylor am! !U«ke*dwdo im \ 

Solubility of Picric Acid in Mixture* of Solvent* at l*! 1 *, 

( Angelo sen and I)umitren<*u, 1 HSI 3 ,) 

The mixtures of solvents were saturated with picric acid at and then 

the excess of picric acid was allowed to crystallize out while the solutions were 
kept in a thermostat at n Q . Thus constant agitation was not employed. The 
solutions were analyzed by evaporating the solvent at room temperature, dissolving 
the residue of picric acid and titrating it with 0.1 n KOH, using pheuolphthalem 
as indicator. 


Results for the Solubility of Picric Acid in Mixtuiu s of : 


Carbon 

Tetrachloride and 

Chloroform 

and 


lien/cnc 

and 



Ethyl Alcohol. 

Ethyl Alcohol. 


Ethyl 

A Ion hot. 



Gms. 

per too gms. 

sat. sol. 

Gnu. 

ptr m\ pas 



Gm%. 

pur i«w pm 

**4 

CC 1 A 4 

C a H s 0 II. 0 IIC 8 H B (N 0 ,)». 

CHCI,. 

C,H a 0 H. OHGgH.fNOp,, 


«:,!«; 

nit 

om *11* 

.NO, 

99 

91 

0.0 

O.09 

98.01 

0.0 

i .99 

9 » 

.51 

«! 

.0 

6 

49 

89 

8l 

9.02 

1. 17 

86.48 

9 * 51 

4.01 

7 >- 

.6* 

1 3 

.98 

*3 

38 

83 

77 

14- H 

2.09 

80.57 

1 4 .60 

4.83 

65 

.ot 

*9 

.88 

|4 

11 

77 

67 

19.65 

2.68 

74.65 

20.10 

5,25 

5 cj 

71 

2 5 

0*1 

i 4 

:« 

69 

.73 

26.95 

3.32 

69.18 

7 . 5 . 1 1 

5.71 

5 t 

.18 

32 

.54 

16 


64 

07 

32.20 

3.73 

60.54 

33.40 

6,06 

5 ; 

.Hi 

46 

81 

t 4 

38 

55 

•99 

39.89 

4.12 

5 ‘i. 82 

4 t.o8 

6,10 

73 

.37 

•V; 

*97 

1 1 

lift 

37 

•59 

56.87 

5.5 4 

44.96 

48.88 

6.16 

16 

*4 

~ % 

.84 

i 7, 

1*7 

1 5 . 

. i 3 

77-*7 

7.60 

41-99 

5 1. 5 % 

6.49 

8 

.78 

Hi 

, -#7 

9 

o 4 

0 

.0 

90.56 

9-44 

25 . 3 o 

68,33 

6 . 3 ; 

0 

,0 

9 » 

. 56 

9 - 

it 





i 3-94 

79. n 








Solubility of Picric Acid in Mixtures of Uf.nzi.ni and Ufa ant. 

( TIluh% and Schnabel, 1917 .} 

The temperature is not stated. The picric arid was determined by titration 
with 0.1 n NaOH using phenolphthalein as indicator. 

Solvent 


cfc. C 8 H 6 
75 
5o 
25 
o 



Ce.. O.i « Nn Oil 

Vm% on <. If, 

c e n 14 . 

per 100 cc. Mt(, Mil. 

t*«*f nm rr •««* 

25 

1 52 

3.474 

5o 

49 

1.173 

75 

10 

o.rnj 

100 

0 

0.0 
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Solubility of Picric Acid in Mixtures of Carbon Tetra Chloride and: 

(Angelescu and Duraltrescu, 1928.) 


Ethyl Alcohol at i2 0 Acetone at 12 0 

. w-w-xw . • *»— "W «W tttb rrnr r ■ ^ , —.- . ^ - 




'Wt. % (CH 3 ) 2 C0 

Oms. C a H 2 0H(N0 3 ) 3 V 

In solvent. 

per 100 gras, solvent 

In solvent 

per 100 gras, solvent 

0.0 

0.09 

0.0 

0.09 

9-12 

lvi8 

4.16 

1.45 

14*14 

2.13 

8.28 

3.61 

20. 19 

2.75 

15*02 

8.37 

37.87 

3.43 

20.32 

11*97 

33-45 

3-87 

26.86 

18.31 

41.60 

4.29 

34.28 

26.50 

60.20 

5.86 

41.13 

34.77 

83.62 

8.72 

51.42 

47.73 

100.0 

10.42 

71.90 

79-53 



80.99 

90.29 



100.0 

194.20 

Benzene 

a.t 12 0 

Benzene 

at 2^1) 

WC. % CgKg 

Oms. G q H 2 OH(N0 2 ) 3 ' 

' wt - % <V« 

O” 8 - C e H 2 OH(N 0 2 ) 3 ’ 

In solvent 

per 100 gras. solvent 

in solvent 

per 100 gras, solvent 

0.0 

0.09 

0.0 

0.12 

8.12 

0.31 

24-9 

1.14 

10.47 

0.40 

48.I 

3-22 

15.58 

0.55 

76.4 

7.59 

21.43 

0.93 

100.0 

10.71 

29.08 

1.57 



34.52 

2.12 

(1) Mathieu, 

1936. 

41.95 

3.20 



53.31 

4.78 



73.82 

6.45 



84.59 

7.17 



100.0 

6.94 




In the case of the results of Angelescu and Dumitrescu, the solvent 
mixtures were saturated with picric acid at 20-25° and the excess allowed 
to crystallize out while standing at 12 0 . 


Solubility of Picric Acid in Mixtures of Carbon Disulfide and: 

(Mahleu, 1938 .) 


Acetone at 25° 

Ethyl Ether at 25 0 

Benzene at 

25 ° 

wt .% (ch 3 ) 2 co 

0«8. C eH2 0H(N0 2 ) 3 

Wt. % (CgH^JgO 

Oms. C e Hg0H(N0 2 ) 3 

Wt. % C H Qms. 

c 0 h 2 °h(no 2 ). 

In solvent 

per 100 gras, solvent 

In solvent 

per 100 # 13 . solvent in solvent per 100 gras, solvent 

0.0 

0.14 

0.0 

O.14 

15.12 

0.52 

25.4 

22.4 

24.1 

0.68 

31.1 

1.21 

50.7 

71*4 

46.7 

2.52 

38.6 

1.81 

76.4 

116.24 

77.7 

2.42 

51.0 

2.83 

100.0 

158.6 

100.0 

2.39 

76.7 

6.31 





100.0 

10.71 
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Solubility of Piciic Acid in Mutuum of Cilobofokm and; 

Ethyl Alcohol at 12 0 Acetone at 12 0 

(Angelsscu and Dumltreacu, 1988.) (Angelescu an4 DumUrwscu. late,) 


Wt. % CgHgOH 

Oms. C eH2 OH(N0 2 ) 3 per 

Vt. % eCR^CO 


In solvent 

100 gms, solvent 

In solvent 

100 gM. sal vent 

0,0 

2.03 

0.0 

3.0 i 

9.90 

4.17 

3.46 

5.26 

21.21 

5.50 

15.27 

8.73 

34.42 

6.42 

28*43 

19.65 

44.05 

6.54 

45.13 

42.06 

54.90 

6.91 

55*12 

6l.i|2 

73.07 

6.8l 

65.51 

88.86 

84.49 

7.42 

73.40 

1,U. 14 

100.00 

IO.42 

84.34 

100.00 

l6l.02 

194.20 

Acetone 

at 25° 

Ethyl 

Ether at 25 41 

(Mahleu, 

1936 .) 

(Mshleu, 1934 .) 

Wt. % (CHgigCO 

Oms. CgHgOHfNDgJg per 

wt. % (CjHjj)gO 

O d Hg0H(HOj,) 3 t»r 
100 n@». striven* 

In solvent 

100 gum. solvent 

in solvent 

0.0 

2.23 

0.0 

2.23 

27.7 

18.17 

23.9 

1 w 20 

47.0 

42.72 

49.0 

mB 

72.3 

87.46 

73.2 

1 * 43 

100.0 

158.6 

100.0 

2.39 


SoiraiiiTi of Piciic Acid ih Mixtuhbs of Mitiyi. Aicoiot *»» Bbmxbkk. 

(Duff and Bills, 


Wt. % CHgOH 

In solvent 

Oms. 

100 

WWtys per 
gM. solvent at 

__/V . 

wt, % a 3 o« 
in solvent 

p«r 

100 dm. JkOlVSftL at 


'~¥~ 

12.6° 

is®” ' 


0* 


86* ' 

0 

10 

20 

30 

40 

50 

10.0 

13.3 

15.4 
17.2 

18.5 

5.6 

14.5 

21.0 

26.4 

29.2 

29.8 

10.4 

a8.s 

42.9 

46.5 

46 .s 

44.6 

60 

70 

80 

90 

10 

19.8 

30 .$ 

18.3 

16.2 

13.8 

39.3 

36 .5 

33 , I 
19.8 
10.0 

1111 * 6 
36.0 
30.6 
35.6 

31 .1 
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Solubility of Picric Acid in Mixtures of Ethyl Alcohol and Benzene. 

(Duff and Bills, 1932 .) 


Ojas. C fl Hg0H (H0 2 ) 3 pe rj.0 0 gins, solvent at: 


12 ° ( 1 ) 




% C 2 HgpH 
solvent 


0 

— 

10 

9.3 

20 

10.0 

30 

10.7 

40 

11.0 

50 

10.8 

60 

10.3 

70 

9*5 

80 

8.2 

90 

6.6 

100 

4*5 


6.9 

5.6 

12.0 

13.4 

16.6 

16.6 

19.0 

18.3 

19*5 

18.1 

19*0 

17.6 

17*7 

16.0 

l6.2 

14*0 

14*0 

11.1 

11.0 

8.2 

10.4 

5.8 


10.4 

10.7 

24.5 

23.0 

31*4 

29.0 

30.6 

30.5 

28.2 

29.0 

25-0 

27.0 

21.7 

24*5 

17.8 

21.5 

13*7 

l8.0 

10.1 

13-5 

8.0 

7.8 


(1) These results taken from curve plotted from the results of Angelescu 
and Dumi trescu, 1928. 

(2) These results taken from curve plotted from the results of Mahiew, 

1936. 


Solubility of Picric Acid in Mixtures of Benzene and: 

(Durr and Bills, 1932 .) 


* c 6 "e 
in solvent 

In each case 

Propyl Alcohol 

(tout. C 6 Hg0H(N0g) 3 per 

100 gras, solvent at 

Iso Propyl Alcohol 

Gms. C 6 H 2 0H(N0 g ) 3 per 

100 gras, solvent at 

Butyl Alcohol 

(tot®. C e H g 0H(N0 2 ) 3 per 
100 gms. solvent at 


/ ~ O d " 


^ 0° 

2£> ' 

' 0° 

2S° ' 

0 

2.4 

3*7 

5-8 

8.7 

1.8 

2.9 

10 

3*4 

5*4 

6.2 

9.8 

2.7 

4-*4 

20 

4*3 

7.8 

6.8 

11.3 

3*4 

6.9 

30 

5*2 

11.2 

7.4 

13*8 

4.2 

9*9 

40 

6.1 

14.5 

8.0 

17.0 

5.0 

12.6 

50 

6.9 

17*7 

8.6 

20.0 

S *9 

15*4 

60 

7*4 

20,7 

8.8 

22 k S 

6.5 

17.8 

70 

7*8 

23.0 

8.8 

25*0 

6.8 

19*9 

80 

7.6 

25.0 

8.2 

25»4 

6.5 

21.5 

90 

6.5 

21.0 

6.6 

22.5 

5.8 

19.6 

100 

*— 

10.4 

— 

10.4 

— 

10.4 


Solubility of Picric Acid in Mixtures of Benzene and: 

Acetone at 12 0 Ethyl Ether at 12 0 

(Angelescu and Dural trescu, 1928 .) (Angelesou and Duraltrescu, 1928 .) 


HC. * C 8 H # 

Gina. C 6 H 2 0H(N0 2 ) 3 per 

Vt. % C 8 H fl 

0ms. C q H 2 0H(N0 2 ) 3 per 

in solvent 

100 gms. solvent 

In solvent 

100 gms. solvent 

0.0 

194*2 

0.0 

3.42 

18 .52 

164.90 

11-54 

7.76 

26.69 

112.58 

22.03 

10.14 

44.37 

87*44 

37.16 

12.30 

61. iB 

69.98 

62.96 

14.43 

75*65 

49.89 

79*00 

14.50 



88.68 

12.88 


Cg H 3O7 


338 


Freezing-point data are given for mixtures of inerte Arid and each of 
the following compounds: *»!' .♦■ 

N \ t r*w»» d * n*' * * y ? % K \ \ • *: •; «• 4 * * S 


Acetic acid!3) 

Acenaphthene(7) 

Aceto phenone(a)(10) 

Aniline & bromo(x8) 

Anthracene(21)(35)148) 

Azo benzene(41) 

Benzo hydroll33)148) 

Benzo phenone! 34) <10) 
a Benzyl naphthalene^) 

Bromo aniline!18) 

Chloro " (18) 

a and p Bromo naphthalene!7) 
Bromo naphthylamine(4i) 
Camphor!5) 

Catechol!25) 

Carbazole!13) 

and p Chloro naphthalene!7) 
Cinnamic acid(31) 
q, ©,and p CresoKs) 

Di benzyl(7)(8 ) 

1.2.4 Dichloro anilinetiS) 
1.2.4 Dibromo n !18) 
Diethyl diphenyl urea!38) 
Dinitro benzenes(36) 

" naphthalenes(37) 

" toluenes(36) 

Diphenyl!8) 

Diphenyl amine(9)(ao) 

Diphenyl methane!7)(14) 


Methylene dioxy brrjr.itt acem pbcsoaeixl 
Me t hy Iene di ax y eha 1 cone ta I 

n " ” ♦ |§ saphttialf 3) 

p Naphtholia H 3) 

n " methyl ribrrf44f 
Naphthalene 1 n* 1 17**21) U?l I45I 

j§ Naphthyl acetate!41 
Nliro acenaphthenel?! 

Nitro benzene!29) 
a N i t ro n&phf ha I e?te 1411 7 J 

p " “ U* 

o,m»p Nitro phenol w ) 

Oxy bear, aldehyde 1211142) 

Ox y be n m 1 are to p hr mm r 11 i 
Phenanthrenei?) 

Phenol tnHatHaa) 

Pic ramidel 7) 

Pi cry! chloride! 711461 
Quinone faoI 
Resorcinol las* 

Re tenet 7J 

Sa 1 icyt&lctehyd** 301 

Stilbenef?) 

Styph nic acid!47* 

Succinic acidl^il 

SucctnimideiaBi 

Tetryllaa) 

Thymol(3) 

Tri bromo aniline!18) 


Dimethyl oxalate!31) Tri nitro f cresoltj^! 19I 

Dimethyl pyrone(34) 3.4 di nitro toluene! 331 

Erithritol(43l Tri nitro toluene! ial 

Ethoxy benzal acetophenone!3) ttTri nitro lolueneljftll |6I 

Ethylene bromide* naphthalene! 16) Tri phenyl earbinol 1 13) 

Fenchon(38) Tri phenyl methane!7* 1 13)I ail 

Hydro quinone dimethyl ether(44> Tri nitro phenyl methyl 
P Methyl naphthoateU) nitramine(4(3) 

Fluorene(48) Toluic aci.il jl 

(1) Asahma, 1934; (3) AsaMna, 1934a; (3) Kendall, 1916; I4I 
ohinomiya, 1940; (3) Kremann and Odelga, 1933; (61 Kremann and Rodinin, 
1906; (7) Efremov, 1918; 181 Efremov, 1919, 1919a; (91 Kremann and 
Schadinger, 1919; do) Kremann and Markil, 1930; lul Kremann, 1904.140s; 
12 Kremann, Hohl and Miiller II, 1921; (13) Kremann md Slovak, 1930; 

14 .Kremann and Fritsch, 1930; (15) Kremann, Odelga and Zawadoaky, 

1921; (16I Brum, 1898; (17) de Gee, 1916; (181 Hertel, 1934; (19) 
r^p. 1934; <a0) ° lua and Cherchi, 1919; (ail Rheinboldt, Henning and 
Kircheisen, 1935; (33) Philip, 1903; (23) Rheinboldt and Kirncheisen, 

i^’wLh — v 11, m4: ! a p Phill P and SBith > ‘ 90 s; (361 Giua, 1916; 

c 0 "’ J?° 4 ’ la £> Kremann and Dietrich, 1933; (39 Kremann, 

. ! } „ e ’ Strzelba and Dobotsky, 1922; (30 1 Kremann and Zechner, 

< . w Zedh " er and Brazil, 1924; (33) Taylor and Rtnkenbach, 

del Milnni ST* and 1919: ,34 ’ puschiB «*> Rikovaki, 1930; 

h Hl “* R°ssmgnoli, 1932; (36! Hrynakowski and Kapuacunki, 

do? ie and Kwistkowski, 1934; (38) Glda and Guaatalla, 1933; 

IS! Kremanm S.k aad 
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Solubility of Picric Acid in Mixtures of: 

Acetone and Nitrobenzene at 25 0 Ethyl Ether and Ethyl Alcohol 

(Hahleu, 1936.) 


Wt. % (CH 3 ) 2 C 0 

Oms. C a H 2 0H(^ g ) s 

Wt. % CgHgOH 

Oms f C 6 Hg0H(N0g) 3 

In solvent 

perlOOgw. solvent 

In solvent 

per 100 gms. solvent 

0.0 

39.1 

0.0 

3.42 

24.9 

68.3 

9.50 

8.60 

47.s 

97.7 

26.90 

12.38 

74.5 

llB.l 

60.86 

14.15 

100.0 

158.6 

74.69 

13.18 



84.65 

li .49 



100.00 

10.42 


Solubility of Picric Acid 

in Mixtures of Benzene and: 

Acetone 

at 25 0 

Toluene 

at.25° 

(Hahleu, 

I 960 .) 

(Mahieu, 

lose.) 

Wt. % c 6 h 0 

Oms. C e Hg 0 H(NOg) 3 per 

wt. % C A 

Gras. C 0 H 2 OH(NO 8 ) 3 per 

In solvent 

100 gw. solvent 

In solvent 

100 gw. solvent 

0.0 

158.6 

0 

13.16 

10.9 

127.5 

29.7 

13.49 

23.7 

117.8 

53.1 

13.5 

49.7 

99*7 

74.0 

13.39 

74 . S 

100 

62.3 

10.7 

100.0 

10.71 


Trinitro BESOBCINOL (NO*) 3 C«H(OfJ)* 

ioo gms. glycol diacetato dissolve about i 3 .o gms. trinitro resorcinol at 20 - 25 °. 

(Taylor amt Mnkenbueb, 1926.) 


Tatra NitrANILINE i.a. 3.5 (NOO4C.II Nil*. 

Solubility in Skvkeal Solvents at 0°. (Taylor and IUakenbach. WM \ ) 


Cm’*. (NO,! C|HNir a 
Solvent. per *00 gmn, solvent. 

Water... 0.007 

Methyl alcohol. o 45 

Ethyl alcohol.. o.34 

Ethyl ether., 0.081 

•Vcelonc.. 7.50 


Gms, (NO,) C„ IINil, 


Solvent. per loo gms. solvent* 

Chloroform.. 0.010 

Carbon tetrachloride,.. o.oo 36 

Carbon bisulfide. o.oo 56 

Benzene ( 3 °.9). 0,1 3 

Toluene. 0.188 


STYPHNIC ACID (2.4.6 Trinitro Resorcinol) C H II( 0 I 1 ) 2 (N 0 *) a . 

Solubility of Styfmnic Acid in Aqueous Solutions of Hydrochloric Acid 
and OF Niteic Acid at £5°. ( Knox and Richards, 1919.) 

In aq. Hydrochloric acid. In aq. Nitric acid. 


Equlv. Normality. Equlv. Normality. Kqulv. Normality. Kqulv, Normality 


nut. 0, 

^no 3 ,: 


C e II( 0 H),(N 0 3 ) 3 . 

UNO,. 

CtlIi 0 fE) t [N 0 tV 

uno 3 . 

(’,,, 11 ( 011 ),(NO,) g . 

0.00 

0.01179 

<■'•<197 

0.001 53 

0.00 

0.02x7 9 

10. 31 

0.007944 

1.410 

O.OOOfi'A 

8 418 

0.00197 

1.785 

0.001 {(>3 

11*97 

. .01298 

a. 8x4 

0.00060 

11.10 

0.00897 

4.171 

0.002I80 

18.97 

0.02742 

4.221 

0.00072 

11.16 

0.00887 

6.234 

0.00827 1 

i 5 . f>7 

o.o 56 i1 
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Freezing-point data are given by Jefremow, m«, uma, 19.114, for 

mixtures of Styphnic acid and: 


Acenaphthene 
Benzyl naphthalene 
Bi benzyl 
Bi phenyl 
11 " methane 

Bromo naphthalene 
Chloro 

Di nitro resorcinols 
H " phenol 
Fluorene 


Hydroquinone 

Naphthalene 

Naphthols 

Nitro acenaphthene 
Nitro anilines 
Nitro pyrocatechols 
Nitro naphthalene 
Nitro hydroquinone 
Nitro phenols 
Nitro resorcinols 


Phen.tn threne 

Resore i no 1 
Retone 
St i 1 bene 

Tri nitro benzene 
" " toluene 

“ '* xylene 

” chloro phenol 
11 nitro phenol 
** '* ere so l 


Results for mixtures of styphnfc acid|-f anthracene are given by Kretnann & 
Muller II, 1921, for mixtures with tri nitro phenyl methyl nitr amine by 
Jefremow and Tichomirowa, 1926; and for mixtures with tri chloro phenol 


by Janecke and Rahlfs, 1932* 


TRI NITRO PHLOROGLUCINOL C c l 0 H> s (N 0 ft ) 3 . 

Freezing-point data for mixtures of Tri nitro phloro glucinol fuut 
Tri nitro resorcinol. (Hertel and Schneider, 1931 *1 


DiBromoBENZBNE ( p ) CaJHLBrg. 

Solubility in Ethyl, Propyl, Tso Butyl Alcohols, etc, 

(Schroder — Z. physik. them, sx* 456, * 93 -) 


Determinations by “ Synthetic Method " see Note, p. so 2. 


f. 


Grama QH 4 Bra ( p ) per 

100 Grams Sat 

. Sohtfiun In; 


CzHbOH. 

C3H7OH. (CH4OCH.CH3OH. (CjHalaO. 

cs,. 

C , u , 


0 



* • * 

• - 

27 



10 



. . . 

3 ® 

34 

34 

22 

20 



... 

38 

43 

43 

29 

30 

14 


x 5 

47 

S 3 

S 3 

36 

40 

19 


20 

57 

62 

62 

45 

50 

26 

2J 

30 

67 

72 

jt 

54 

60 

38 

40 

44 

77 

81 

Bo 

67 

70 

57 6 

67 


87 

90 

88 

79 

75 

80.5 

85 

77 

. . 

. * 

84 

80 

94.4 

95 

94,6 

,. 

•. 

• * 

9 © 


Solubility of Mixtures of p Dibromobbnzene and p Dichloroiikh/jine 
in Aqueous Solutions of Ethyl Alcohol 

Solvent, 50 Vol. % C 2 H 6 OH, /-49a 0 . Solvent, <>0.9 Vol % (jlitOH, i - 2$® 

(Kttstcr and Dahmer, 1905,) (Kttattr ami Wttrfrl. m .) 


Gms. per 100 cc. Sat. Sol. 

Mol. 

Gms. per 100 cc. Sal Hitt. 

Mot- % (Win 

Cd&Brj. 

GHiCla. 

in Solute. 

CtHiBr*. 

tatiii.ii. 


O.484 

O 

IOO 

2.909 

0 

too 

0-505 

O.O44 

89.8 

2.674 

o.6()6 

94-3 

O.496 

O.084 

80.7 

2.220 

2.808 


O.477 

0*503 

59-3 

1.769 

4-249 

4 

O.470 

O.72I 

54-4 

1.271 

6.237 

24.5 

O.I96 

i-3*i 

1 * At a 

11 .6 

0.675 

6.877 

9-9 





Solubility of p Dibromobenzenb in Several Solvents at 25 0 . 

(Hildebrand, KJlcfson and Beebe, 19 x 7 .) 


Gms. («!LBn (/>) 
Solvent, jkt too Gms. 

Solvent 

Methyl Alcohol 10.35 

Benzene 83.8 

Carbon Disullide 90 


Solvent. 

Carbon Tetrachloride 
Ethyl Ether 
Hexane 


Gms. CsHiBra ( p ) 
per 100 Gms. 
Solvent. 

36.6 
7 i -3 
. 2S-9 


Di Bromo BENZENE (Pars') C 6 H 4 Br 2 , 

Solubility of Pxbromobrnzrnk in Several Solvents. (Mortimer, 1923 .) 

M»1h. ^C.ftlLRr, per 100 mols. saturated solution In : 


t". 

Li. Hj' 

€11,.. 

CCL. 

C, XL NO,. 

C 6 If,, Nil,. 

C.II & OH. 

0.... 

.... n .0 

10. 5 

7-9 

f ).9 

3.3 

- 

VO. . . . 

• •» * 2 . 1 ) • *JS 

1 9 • 7 

i 5 .9 

14.4 

8.5 

- 

40.. . . 

.... 34 . <) 

34.3 

29.8 

27.9 

19.7 

1.7 

Go.... 

... . 55 .7 

55 . i 

5 i. x 

49.1 

3 «J T> 

2.8.6 

80.. . , 

84.5 

84.0 

- 

81.1 

77.6 

72.0 

100 gms. 

methyl formate dissolve 28.4 gms. 

pC 6 H 4 Br* 

at 2 . 5 °. 

(ft ruber, 19 X 9 . 


The critical solution temperature of mixtures of p dibrombenzene and 
phenyl carbinol is at about 48°. That for mixtures of p dibrom benzene 
and methyl sal icylate, is 69°, for mixtures of p dibrom benzene and n 
phenyl ethanol is 67°, and for mixtures of p dibrom benzene and menthol 
is ss°. (Lecat, 1928.) 

Freezing-point data.are given for mixtures of: 


o., m and p Dibromo benzenes. (Holleman and Van der Linden, 1911; Wibaut, 

van der Lande and Wallagh, 1933.) 

Dibrom obenzenes + Dichloro benzenes (Deffet, 1928.) 

M " + Nitrobenzene+ allyl mustard oil (Schischokim, 1930.) 

" ” + Bromo iodo benzene (Nagornow, 1911.) 

M ,f + Bromo chloro benzene (Bruni and Gorni, 1899,3.900.) 

M M 4 -Bromo toluene (Borodowski and Bogojowlenski, 1904.) 

" M + Camphor (Jefremow, 1915*) 

" " 4- p Chloro nitre benzene (Pawlewski, 1898.) 

M ” +.p Di chloro benzene (Bruni and Gorni, 189$ 1900; Kuster 

and Wdrfel, 1904-5; and Kruyt, 1912.) 

" " 4 -Di Chloro benzene + C H OH (Meyer, 1922, Smits, 1920.) 

M " 4 - p Di iodo benzene (Nagornow, i911 -) 

BHOMO CHLORO BENZENES jp, JP and p C fl H 4 BrCl. 

Freezing-point data are given for mixtures of: 

g,m and p Bromochloro benzenes (Holleman and Van der Linden, 1911; Van 

Loon and Wibaut, 1937.) 

Bromo chloro benzenes 4 - p Dibromo benzene (Holleman and Van der Linden, 1911.) 
*• " ” 4 - p Di chloro benzene (Bruni and Gorni, 1899; Kruyt, 

1912.) 

BROMO FLUORO BENZENE C 6 H 4 BrF. 

Freezing-point data for mixtures of q, & and p Bromo Fluoro Benzenes are 
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c 6 h 4 

bromo IODO BENZENE C a H 4 BrI. 

Freezing-point data for mixtures of: 

Bromo Iodo Benzene t Dibromo benzene »-m.i 

n n •« f Dt iodo benzene iNAjf^rnnw, \hii; Khrj«!„itdf md 

Kirrhm*eit t i-'Sjh.i 

DI IODO BENZENE C^I*. 

Freezing-point data for mixtures of: 

Di iodo benzene d Bromo iodo benzene iNagnrnmr, mt, Rh**\nhnUu 

fU n Warn. * i 

» » » 4 * Chioro iodo benzene i&igornow, 

TRI BROMO ANILINE C 8 H 8 Br s NH g . 

Freezing-point data are g^ven far mixture of n m tio»n antltne 
and 2 chioro- 4.6, di. bromo aniline. iSndboron^h and takha^aUni, 1*147,1 

DICHLORO BENZENES Q, a an.i ». C g H 4 n # , 

SOLUBILITY OF «, a, AND j> DlCBLOBO K*t « :i»FA**r*t.T. t» iUTIX. 

»M l&*> V*M, l 


The method of Rex, 1006, 

> about 1 liter was used. 

modi tied by inr rea*41 »g 1 

Um»* i»r ion* 

' hr 1 n | £ f of 

the flask 

/ 

20 

S etmw 

0.134 

i 

0. in 

1 ' 

if 


2 $ 

0,145 

0.1 a j 

0.077 4 


30 

0,171 

0,140 

«.07 11 


3S 

0.183 

on **» 

1 ti * 110*141 - 

t u . nd III 1 

40 

0,144 

0. 107 

— 

0.401*8 

45 

0,203 

on 77 


ii n a t v 

5S 

0,223 



a . 1 »d* l 11 

60 

0.23a 

0. ju 1 


1.1 n6 | i 41 


(i) liquid state. 


The p compound has a transition point ir^n *t«Mr to \invut4r turn at 

35°. 

ioo gms. H^O dissolve 0,077 p at to 4 . find Hi»yl«*r, nnd 

Soumxtm or p Dxct&oto Him*i»i s* lu*utt» **kmm iiiiiittm, 

(Immmr, 4 

r° 

6 d**. p i*r i:ao *$*#. Mt. ».«}, 


-33 

-10 


i. a 
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Freezing-point data for mixtures of Q, in and p Dichloro benzenes are 
given by HolXeman & Van der Linden, 1911; Wibaut, Van der Linden and 
Walagh, 1937.) 

Results for mixtures of Dichloro benzenes and: 

Bromo benzene (Timmermans, 1934.) 

Bromo chloro benzene (Bruni and Gorni, 1899*} 

Chlorobenzene (Timmermans, 1934.) 

Chloro iodo benzene (Nagornow, 1911J 
Chloro phenol (Burnham and Madgin, 1936.) 

Di bromo benzenes (Bruni and Gorni, 1899,1900; Kuster and Wurfel, 1904-5; 
Kruyt, 1912; Deffet, 1938.) 

Di bromo benzenes + C g H 6 0 H (Meyer, 1922; Smits, 1920.) 

Di chloro benzene (Timmermans, 1934.) 

Di iodo benzene (Nagornow, 1911.) 

Di phenyl (Morris and Cook, 1935.) 

Fluoro benzene (Timmermans, 1934.) 

Naphthalene (Morris and Cook, 1935.) 

Nitro benzene (Hrynakowski and Szymt, 1938a.) 
ft Chloro toluene (Timmermans, 1934.) 

2 Cresol (Glass and Madgin, 1934.) 
p Toluidine (Glass and Madgin, 1934-) 

Tetra chloro benzene (Timmermans, 1934.) 

Tri phenyl methane (Morris and Cook, 1935.) 

CHLORO IODO BENZENE p C e H 4 ClI. 

Freezing-point data are given for mixtures of: 

Chloro iodo benzene + di iodo benzene (Nagornow, 1911; Rheinboldt and 

Kirscheisin, 1926.) 

Chloro iodo benzene + di chloro benzene (Nagornow, 1911.) 

Di iodo benzene + bromo iodo benzene (Rheinboldt and Kirscheisin, 1926. 

TRI BROMO ANILINE C fl H g NH g ( 2.4.6.) .Br 3 - 

Freezing-point data for mixtures of tri bromo aniline and tri nitro 
phenol are given by Hertel, 1924. 

BROMO NITROSO BENZENE C e H 4 BrN 0 . 

Freezing-point data are given for mixtures of: 

Bromo nitroso benzene Nitrose anisole (Hammick, Edwards, Illingsworth 

and Snell, 1933*) 

" " " 1 Nitro nitroso benzene " 


QUINONB (X) < (CU.CM h > CO. 

100 cc. aac. sol. of Quinone in water contain x . 3 n gm. CO <(CH.CH),> CO at 2 r >* 

» » » 0.1/ill Cl » 1. 3 ft » >, » 

n n »» x.o/iHCI » 1.44 » » » 

(Granger and Nelson, 1921.) 

The solubility of Quinone in Water at 250, determined by interferometer 
readings, is 1.51 gms. C e K 4 0 2 per 100 cc H 2 0 . The solubility in 99.8% 
D 2 0 (heavy water) is exactly the same. (Korman and LaMer, 1936.) 
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Solubility of Quinom® in Aqueous Salt Solutions at 17.9 0 . 
(Linders trte-la.ng, lose.) 



M. Mol. 

moi. 


(M. Mol. 

OH. MOl. 

Salt 

Salt 

W® 

Salt 

Salt 

We 


per 11 tar 

par 11 tar 


par 11 tar 

par 11 tax 

KI 

0.0 

0.1030 

C-HgNHg.HCl 

0.747 

0.0945 


0.6 

0.1231 

mo „* 

1-493 

0.0889 

m 

1.2 

O.1460 

H 

2.986 

O.0808 

NH Cl 

o.8 

0.0954 

C-H.NH_.HC 1 

* 

0.690 

0.1006 

II * 

1.6 

O.O916 


1.390 

O.O989 

II 

3-2 

O.0864 

(CH_)_(C„H k ).NCI 

0.455 

0.0981 

CH 3 NH 2 .HC 1 

o. 666 

0.0968 

«c 8 M a 

0.705 

0.0930 

II 

1.332 

O.0929 

n 

1.410 

0.0793 

n 

2.663 

0.0859 





Freezing-point data are given by Kremann, Sutter, Sitte, Strzelba and 
Dobolzky, 1922, for mixtures of Quinone and: 


Acenaphthene 

Anthracene 

Carbazole 

Di nitro phenol 

Di phenylamine 

Fluorene 


Hydroquinone 

Naphthols 

Naphthalene 

Naphthylamines 

Nitro benzene 

Nitro phenols 

Paraquinone 


Phenol Tri nitro phenol 

Picric Acid Tri phenyl carbinol 

Pyrocatechol Tri phenyl methane 

Pyrogallol 

Resorcinol 

Toluidine 

Tri chior acetic a cid(1) 

(1) Kenda 11 and Gibbons, 1915. 


BROMO NITRO BENZENES £, ® and p C fl H 4 BrNO g . 


Freezing-points of mixtures of q, & and p bromo nitro benzenes are 
given by Holleman and de Bruyn, 1900; Narbutt, 1905. Results for mixtures 
of Bromo nitro benzenes and; 


Chloro nitro benzenes (Kremann, 1908; Kremann and Ehrlich, 1908; Isaac, 

1908; Kiister, 1891; Hasselblatt, 1913; Kitran, 1934; 
Puschin, 1926; Puschin and Kitran, 1936; Grimm, 
Glinthei* and Titus, 1931. 

Fluoro nitro benzene (Hasselblatt, 1913.) 
lodo nitro benzene " " 

Benzene (Bugojawlewsky, Winogradow and Bogobubow, 1906,) 

Cinnamylidene aceto phenone (Giua, 1925.) 

Nitro toluene (Grimm, Gunther and Titus, 1931.) 


CHLORO NITRO BENZENES Q, m and p C Q H 4 C 1 N 0 2 . 

100 gms. H 2 0 dissolve 0.654 gm. m C 6 H 4 ClN 0 2 <at 30°. (Gross and Saylor, 

1931.) 

Solubility of p Chloro Nitro Bxnzbnx in Watir and Organic Solvents. 

(Deevergnea, 19&5.) 


Qbm. C e H 4 QN 0 2 (l, 4 ) par (Mb. C e H 4 CIK 0 fe { 1 . 4 ) per 


8olvent 

100 gm. 

solvent at 

8olvent 

100 groa. 

solvent at 


/ 17 ° 



f 17 ° 


Water 

0.0028 

o.oias 

CHCl, 

73.62 

165.75 

n 

— 

0.0133(100°) 


97.62 

312.67 

CH C 00 C g H 6 

75.67 

244.59 

CCl® 

17.42 

99.11 


C 6 H 4 0 2 
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Sot UBTLITY OF 0 AND OF 21 CHLORO NlTEO BsNZBNR, EaCI SlPARATILY t 
in Liquid Caibon Dioxide, 

(Buchner, 1906-06.) 


Results for: 

ft Chloro Nitro Benzene S Chloro Nitro Benzene 



Dots, a C q H 4 C1N0 2 

r° 

Qm. § C^H^CXHOg 

t° 

100 gjns. 3&L. 30lULlOn 

C 

too pm, Mt. solution 

-32 

1.0 

-1 

1.8 

+ 5 

7.8 

+16.S 

n.a 

7 

16.5 " 36.0 Quad. pt. 

7*5 

38.2 Quad, pt 

8 

58.8 

20 

53*2 

11 

65.8 




ioo gms. sat. solution of p chloro nitro benzene in liquid sulfur 
dioxide contain 38 gms. p C e H 4 CtNO £ at (?) t°. (De Carli, 1927*) 
The critical solution temperature of mixtures of p chloro nitro 
benzene and benzoic acid is 86°, (Lecat, 1929.) 

Solubility of 0, m and p Chloronitrobknwsnks in Animnk, Dkiyk- 

MINED BY THE FREEZING-POINT METHOD. 

(Kremann, 1907.) 

Gms. Each Compound (Determined Sctwntrty) per too Grm Sat V*! 


0 

CdHiCINO*. 

m CiHunSo,. 

P tMbnXn- 

-10 43 -19 

=31 Mol. %) 

21.60 (»I4 Mol. %) 

27 75 («»xH 5 M 

- 2.5 51.30 

(“39 “ 

31.67 (-ai.s “ 

31 hy (» n s 

+10 69.15 

(=57 

49.29 (*36.5 44 

.i» 50 (-j? 


Freezing-point data for mixtures of a and p chloro nitro benzenes 
are given by Holleman and de Bruyn, 1900; Bbgojawlewsky, Wiaogradow 
and Bogobubow, 1906; Kohman, 192$* 

Results for mixtures of chloro nitro benzenes and: 

Aniline (Kremann, 1907; Kremann and Rodinis, 1906.) 

Benzene (Bogojawlewski, Winogradow and Bogobubow* 1906*) 

Bromo nitro benzenes (Kremann and Ehrlich* 1908; Kitran, 19a#; Puehia, 
Camphor (Jefremow, 1916.) 1926*) 

Cinnamylidine acetophenone (Giua, 1925.) 

Di bromo benzenes (Pawlewski, 1898.) 

Di phenyl amine (Tinkler, 1913.) 

Fluoro nitro benzene (Hasselblatt, 1913.) 

Iodo nitro benzene " ” 

Naphthalene (Kremann and Roden is* 1906,) 

Nitro aniline (Grimm, Gunther and Titus, 1931,) 

Nitro bromo benzene (Grimm* Gunther and Titus, 1931.) 

Nitro mannite (Urbanski, 1933, 1934.) 

Nitro phenol (Grimm, Gunther and Titus, 1931.) 

Nitro toluene ” " »» « 

FLUORO NITRO BENZENE CJLF(NOJ 

0 4 K 

Freezing-point data for mixtures of fluoro nitro benzene and chloro 
nitro benzene are given by Hasselblatt, 1913. 
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IODO NITRO BENZENES C 6 H 4 IN0g. 

Freezing-point data for mixtures of q, m* and p iodo nitro benzenes 
are given by Holleman, 1913, 

NITRO NITROSO BENZENE m C 6 H 4 (N0 2 > NO* 

Freezing-point data are given for mixtures of: 

21 Nitro nitroso benzene + Nitroso mesitylene (Hammick, Edwards, Illingworth 

and Small, 1933*) 

" " " 11 + Bromo nitroso benzene " 

" " " “ + Nitroso dimethyl aniline M 

" " " " 4 -Nitroso mesitylene w 


DINITRO BENZENES fi, a and p C (J H 4 (NO g ) 2 . 

100 gms. H g 0 dissolve 0.21 gm> ortho, 2.14 gm. meta and 1.32 gm. para 
dinitro benzene at 20-25°. (Dehn, 1917.) 


Solubility of a Dinitro Benzene in Water and in Organic Solvents. 


Solvent 

(Deavergnes, 

Om. c e H 4 (N0g) 2 (l,3) per 

100 &m* solvent at: 

10fc6-) 

Solvent 

a*,. c # h 4 

100 gms 

(HOglgd,?) per 
. solvent at: 


' 16® 

60° 1 


/ igT— 


H«0 

O.OO69 

O.O469 

CA 

34*09 

195.89 

»» 

— 

o.i 9 iotioo°)CHCl ! , 

30.51 

69.48 

ch.cooc b hl 
(cft.).c8 6 
ch_9h 

96% C.H.OH 

31-09 

148.44 

<W e o 

6.74 

ll.O6(3O 0 ) 

7^.37 

213*04 

C*H®N 

cV 

CCI. 

64.53 

216.25 

5-37 

11.08 

1.33 

1.38(33 0 ) 

3-37 

11.49 

P*97 

8.97 

100% " 

II II 

3.55 

5*9(34*6° 

12.69 
) — 

W» 3 

25.66 

134. 80 


Solubility of Dinitrobenzene in Concentrated Aqueous Solutions 
OF Sulfuric Acid. { Hough, Savage and van Marie, ) 

The results are given only in the form of a Chart. The following approximate 


values were read from the published curve* 



Gms, G A II i (NO,) t per 100 gms. 

sal. sol. In 


70 »/ a 

MV 0 H, 80 t . 

H,SO 

O. . 

.. 0.5 

1 .3 

7.0 

IO. . 

.. o.G 

i .35 

7 *‘A 

'AO. . 

.. 0.7 

i *5 

7.5 

a 5 .. 

.. 0.75 

1.55 

7*75 

3 o*, 

... 0.8 

1.6 

8.0 

/>■* 

QK 

, to 

to to 


(iron. CflHdNO*)* per JOQ gum. sat. sol. In 


t # . 

?<>•/• U 9 SO,. 

80*/o HtSO,. 

90 0/0 H.SO, 

So... 

•• 0*9 

A. 1 

9.8 

60.. 

. . I .0 

A. 6 

U . I 

70.. 

i .3 

3 . A 

i 3 .1 

80.. 

.. 1.7 

3.9 

15 .;S 

90.. 

. . A. 0 

4.7 

18.V 


*% to 

0 

•)<) t 
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Solubility op Meta Dinitkobknzenv in Ethyl Aoetatf % 

(Moes'veki, 1917, 1918; Cohort and Mooavold, tilt.} 

The determinations were made with the greatest possible accuracy. Constant 
agitation in a thermostat was employed and all precautions taken to insure the 
purity of the materials and accuracy of the analyses. The results are given to 

the third place of decimals. 



Gms. mJC 6 H^(NO,) s per 

100 gms. sat. sol. 

t 8 - 

Gms. rn QHaNO,), per 
too gins. sat. sol, 

i*. 

Gro* m G b II*!N<X, j, p.< 
»«# *mv »»i mot 

0.02. 

... 17.89 

12.5. 

... 23.48 

25.0 

- id.H'. 

2.48 

.... 18.93 

i5.o. 

.... 24.79 

27.5 

* * * « i2.f>l 

5.0.. 

... 19-94 

17 . 5 . 

— 26.17 

3o.o. 

.... 3.|. 44 

7.5.. 

... 21.02 

20,0. 

.... '47-64 

12.5 . 

.... 3f», iij 

10.0,, 

... 22.21 

22.5. 

.... 29.18 

35,0. 

* *»« iH. 111 


In addition to the above determinations, which were made at the ordinary 
pressure, results at pressures up to 48 o atmospheres km given. These show * 
diminution of solubility at 3o° from 34.44 gins, to 29,587 gms. per too gm». sat. 
sol. at a pressure of 480 atmospheres. 


DiNitroBENZENE («) QH^NTO*),. 

Solubility in Benzene, Brom Benzene and in Chloroform. 

“ Synthetic Method." 

(Schroder) 


Gms. QH 4 (N0 2 )2 per 100 
t°. Gms Sol. in: 

cS,Br CHCla 
IS 17.5 ... 22.2 

20 26.0 18.5 25 O 

2 5 33 o 23 -7 29 o 
30 40.0 28.7 33.0 


Oms. CVWNO.H p. r 
*©oGm« St 4 in: 


C 4 IU»r t'Ui'k 

40 52 O 38 o 42 0 

$0 62.5 47 s 52.5 

60 710 57 0 65 0 


Solubility of m Dinitrobenzene in Several Alcohols and Acids 

(Timofelew, 1894.) 


Gms. m CeIL(NOi)i 
per too Gms. 


CHaOH 13.8 
CsHsOH 13.8 
CaHrOH 13.8 
C3H7OH 73 
HCOOH 13. s 
HCOOH 15.5 
CH3COOH13.S 


CHjCOOH 15.5 

CjHiCOOH IJ.s 

iS -5 

it ' 

C3H7COOH IJ.J 


Omit. m C«Hi(NOr)} 
t*r top Omt, 
Sat. hot, Solvent 

15-7 1H.6 

17.8 21.6 

12 13.6 

12.9 14 8 

I 3-4S *55 

7-3 K-3 

8.2 8.0 


SSl’SSS 11,89 dinkrobeniene at 20>. (A«h»«*« 

contairaboufsi^i^'c^NOzirS mT n or n p?raC??^ t 5 UlfUr 

cA°°<m7 Sat< S ° 1Uti0n iB liquid about 19 

4 4 * (De Carli, 1927.) 


BENZENE DISULFON CHLORIDES C # H 4 ( S 0 8 ) 2 Cl. 


Pri 
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Freezing-point data are given for mixtures of £, q and p Di nitro 
benzenes by Andrews, 1925? Wyler, 1932 and Pounder and Masson, 1934. 

Results are given for mixtures of Di nitro benzenes and: 


Acetanilide!22) 

Acenaphthene! 6)(14) 

Amino azo benzene!38) 

Amino phenol!13) 

Aniline!1)(5) 

Anthracene!31) 

Azo benzene 138) 

Benzene(2) 

Camphor!35) 

Carbazole(7) 

Cinnamylidene aceto phenone(i4a) 

Di chloro dinitro benzene 
Di methyl amino azo benzene!38) 

Di nitro benzenes!39) 

Di nitro toluene!14)!16}(40) 

" " n +tri nitro toluene!28) 

Di phenyl amine!14) 

FluoreneU) <23) 

Hydroquinone!15) 

Hydroquinone di methyl ether!15) 
Naphthalene! 1 Ms) (17) (25) (26) (29) 

(30)!36) 

Naphthylamines!8)(18) 

Naphthol(1$) 


Naphthol methyl ether!.is) 
Nitranilines(22)(27) 

Nitro benzene!19)(19a)(20)(32) 

Nitro erythrite!4i) 

Nitro glycerine!33) 

Nitro mannite!41) 

Nitro penta erythrite<4i) 

Nitro toluene(14) 

Oxy benzaldehyde <34) 

Phenanthrene!3) 

Phenylene diamine!11)!30) 

Pyrene!23) 

Toluidine!10) 

Tri methylene tri nitramine!42) 
s Tri nitro benzene!32) 

Tri nitro cresoll37) 

Tri nitro phenol(4o) 

Tri nitro phenyl methyl nitramine!37) 
Tri nitro toluene!14)!16)(40) 

Tri phenyl carbinol<9) 

Urea!10)(24) 

Urethan!12) 


(x) Kremann, 1904; (2) Kremann, 1908; (3) Kremann, et al, 1908; (4) 
Kremann, 1911; (5) Kremann and Rodinis, 1906; (6) Kremann and Haas, 1919; 

(7) Kremann and Strzelba, 1921; !8) Kremann and Grasser, 1916; (9) Kremann, 
Hohl and Miiller II, 1921; (10) Kremann and Petritschek, 1917; ! 11) Kremann 
and Strohschneider, 19x8; (12) Puschin and Fioletova, 1922; (13) Kremann, 
LUpfer and Zawadsky, 1920; (14) Giua, 1915; (14a) Giua, 1925) (15) Giua and 
Marcellino, 1920; (16) Bogojovlewski, 19x8; (17) Kitran, 1924; (18)' Rhein- 
bold t , Henning and Kirscheisen, 1925; (19) Lehmstedt, 1918; (19a) Lehmstedt, 
1932; !20) Hammick and Hanson, 1933; (21) Macleod, Pfund and Kilpatrick, 
1922; !22) Crompton and Whiteley, 1895; (23) Shimounlya, 1940; (24) Van Dorp, 
Limburg and Nobel, 1937; (25) Kurnakov, Krotkov and Oksman, 19x5; !26) Skau, 
1930; (27) Johnston and Jones, 1928; (28) Hrynakowski, 1934; (29) Puschin, 
1926a; (30) Puschin and Rikovski, 1930; (31) Kremann and Miiller II, 1921; 
(32) Hammick, Andrew and Hampson, 1932; (33) Kurita and Hagui, 1929; l34) 
Kremann and Pogantsch, 1923; (35) Jefremow, 1916; (36) Olivari, 1911; 

(37) Jefremow and Tichomirow, 1927; (38) Giua and Reggiani, 1925; (39) 

Wyler, 1932; (40) Hrynakowski and Kapuscinski, 1933; (41) Urbanski, 

1933; (42) Urbanski and Rabek-Gawronska. 1934. 


COMENIC ACID 

100 gms.sat. sol. in water contain o,5i gm. C 6 H^G 8 -at 25°. iVorkade, 1924.) 

» » in 0.5. molecular H 3 B0 3 tolution contain o.5 1 gm. C#H 4 0a at 26 ° 
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Dinitro PHENOLS CsHaOHlNO^ 1.2.3; 1.24; 1.2,5 etc. 

Solubility of Isomeric Dinitro Phenols, Each Separately, in Water. 
(Sidgwick and Aldous, U121; Sidgwirk anti T#t!«*r, \MTi ] 

The determinations were made by the sealed tube method. The temperature 
of appearance of two layers, or of disappearance of the last crystal was determined. 
In.indicating the structure of the isomers the hydroxyl group is always assumed 

to occupy position t. 

Results for the i.a .3 Compound : 



Gms. C # H«On(NO,) 8 .1,2.3 

t*. 

per 100 fm*. sat. sol. 

94.5. 

— 6.74 

108.2. 

.... IO.9O 

120.I. 

.... 20.83 

122.2. 

35.i3 


* Solid Dinitro Phenol present. 


Gins. 

t°. per 100 gms, m. ml 

122 J) lerlt. t.); 

130.4 . 5 * 2.15 

U6.7__ ( 10*44 

95,0 (tr. pt.). 


«•«»• t JtjOtl Ml, , J ? 3 
£*■ P»’r too is rn sat, 

. 74. t v * 

um .3 . 8<j.8’>* 

1 45.1 w in.. n>0.1,11* 


Solubility of Isomeric Dinitro Phenols. Isa.cm Separately in Watxr (<:„*,I. 

Results for the : 


1.2.4 Compound. 

Gms. 

c 0 rr 3 OR(NO s )ii. 2.4 
per 100 gins. 


t". 

sat. sol. 

109.6/. 

1. 95 

126.1.. 

2.98 

137.7.. 

3 . 8 l 

170.5.. 

8-99 

182.5.. 

12.98 

200.+ crli.l. 

» 

187.7.. 

86.36 

i56.o.. 

93 . 3.5 

i 3 i.2.. 

97-*4 

121.7.. 

97-70 

117.6.. 

98.24 

104.2 tr.pt. 

- 

108.I.. 

99 -ou* 

112.9m.pj. 100.0* 


1.3.5 Compound. 

Grus. 

GJGOII.NQ^j.ls 
per 100 jtm«. 
t\ sat. nul, . 

124 . 7 .. . 2 . 3 !) 

i 3 s:b... 2 . <17 

140 . 4 .. . 3.91 

162 . 1 .. . . 5.69 

194 . 5 .. . 12 . 2.4 

300 . 4 - crli.l. 

91.73 

1 46 . 4 .. . 94. 5 i 

113 . 5 .. . 96.73 

97*5 tr.„t. ‘ » 

98 . 0 ... 97 , 50 * 

100 . 0 ... 98 . 48 * 

»o 5 6 . iu.pt. 100 . 00 * 


t.v .6 Compound. 
(*»»* 

<*tf,OHiNO # ,l ? 
per iw &m*. 


r. 

sat sol 

7». 

0 , 70 *' 

89.6.,. 

t . OO 

117 . 6 ... 

1 .87 

*39.7... 

3.2 | 

*47*9*»• 

•i.97 

192.5. ,, 

12.27 

200, rril t 


r> 8 .o... 

93.4$ 

138,3... 

9'». 96 

102.6... 

57.80 

84.5... 

98,41 

59.2 lr pt 

- 

59.5... 

99 „it * 

6*4, 2 m pt 

IOO, OO* 


i. 1.4 Compound. 

Gnm 

< Mo f . f i 1 t 

per "m j*m» 
t* Ml «»*t 


82 

.O. , 

6 

.O » 

97 

, 3 , , 

1 *, 

' 7-1 

104 

,fi. . 

.* 3 , 


to 5 , 

. * « rtf 

i W, 

,61 

lot . 

6, . 

5 t , 

■ ■{«» 


, K , . 

70, 

»{ 

v» 

,2 ir p 



>i. 

0 , , 

e» * 

, t • 

91' 

« 5 . 

5 , , 


iV 

<14 

. 7 w pi 

J<M, 

0* 


* Hot id ihatini jdtetud 
prenestt. 


r. 

5 1. 6 .. .. 

70.4.. .. 

109.3.. . f 
124.6 ... 

135. crlt. t. 

121.5_ 

97*6.... 

54.1 tr. pi. 


Gms. 


Results for the 1 . 3.5 Compound 


nH#OH.(N0 4 ) t i.a. 

5 


per 1 do gms. 


. Solid 

sat. sol. 


Phase. 

i .36 

C,H 3 OII(NO t ),. 2 H, 

3.23 

two 

liquid layers 

io .83 

» 


* 9-96 

» 

» 

- 

» 

» 

57.66 

» 

» 

69.66 

» 

» -*• 

77*6 Cdr a oii(No 8 ), 

,TG„H l OII(NO f ^2i 


t*. 

54 . 5 .. . 

55 . 5 .. .. 

57.*>. ■.. 
61.9- 

<>9-9- 

St.'!.... 
100.5.... 
126.1 | tt . 


no,!,! 

per pm &m*, 
mi %«>i, 

. 79 5 « 

K 1.70 
83 . 6 | 
86 . 31 
9^*71 
9.3.00 
96,08 
I00,00 


NMia 
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Solubility or Isomeric Dinitro Phenols, Each Separately, in Benzene. 
(Sidgwick and Aldotos, 1921 ; Sidgwick and Taylor, 1922 ). 

Solid dinitro phenol was present as the solid phase in all cases. 




Gms. 



Gms. 


Gmgs. 



Gm$. 



C f ,H 3 OU(NO*!, 



C c H t 01 E(N 0 t 

a 

(; ft H a OU(NO» 

)t 


C a H a OH(NO;i 



per .l(K> gms. 



per 100 Km* 


per 100 gins 



per ioo gms. 

t*. 


H«t. sol. 

t" 


sat. sol 

tf- 

sat. sol. 

t". 


sunt. sol. 

The 

1 vj 

t .3 cmpd. 

93. 

9... 

79.OO 

The i 

.2.6 cmpd. 

I 1*3 

0... 

60.49 

78. 

7 * * 

.. 11.77 

99 

,5 _ 

86**59 

25 . 5 . 

... 43.36 

116 

1... 

73.10 

93 . 

8.. 

., a 5 . 3 o 

io 5 

6... 

93.fi! 

34 .o. 

... 60.17 

122 

6... 

. 86.64 

102. 

5 .. 

.. 38.66 

The iv 

2.5 cmpd. 

44.5. 

... 78,52 

The 

t. 3 J 

cmpd. 

118 

6.. 

.. 69,06 

33 

5 ... 

13.96 

5 o.o. 

... 86.87 

60 

9... 

6.39 

i 34 . 

9 - * 

•• 91*57 

4 « 

5 ... 

24 - 22 

55 . 0 . 

... 92.85 

85 , 

,0. .. 

20. 13 

The 

1.1 

1.4 cmpd. 

57 

0... 

33 , 8 i 

The 1 

1 . 3.4 cmpd. 

94 . 

. 4 ... 

. 32.63 

5 1. 

0,. 

,. 21.01 

67 

9 * • - 

48.91 

89.2. 

... 6.54 

97 * 

, n . . . 

' / * * * 

5 1.1 3 

65 . 

0.. 

34 * 60 

71 


54.78 

io 6.5 . 

... 27.27 

io 3 . 

, 4 ... 

73.08 

77. 

1. f 

.. 52.36 

82 

4... 

7*-97 

109.1, 

... 4 t .65 

102. 

8... 

. 83.73 

83 . 

7.. 

.. 62.77 

88 

6... 

«a. 44 

112.1. 

... 56.86 

116. 

,0. ... 

94 • *<> 

87. 

2.. 

. . 69. 52 

98 

. 5 ... 

9/. 90 







DiNitro PHENOL C«H,.OH.(NO a )*. 

ioo gms. abs. methyl alcohol dissolve 6.3 gms. GflHj.OH.CNOah at 19.5 0 . 
loogms.abs. ethyl alcohol dissolve 3.9 gms. uHa.OH.(NOa)aat 19.5 0 . (dcJBruyn, ’ 92 .) 

Solubility of 1 , 2 f 4 Dinitro Phenol in Water and Organic Solvents. 

* (Desvergnes, 19C7; 193la.) 

Gm. C 6 H 3 (l)0H(2 f 4)(N0 2 ) 2 Ona. C fl H 3 (l )0H(8 / 4)(N0g)g 

Solvent per 100 gm^. solvent at Solvent periOOgma. solvent at 



' 16 ° 

50 ° ' 


'l6° 

60 ° ' 

H.O 

0 * 0202112 . 

,f) 0.0802 

C.H. 

6.39 

25*67 

0 . 62851 B 5 ' 

fi ) 1*3488! iqo°)CBCjL 

5*39 

19.83 

CH.COOC.H. 

icfi.i.oB 6 
ch,5h 

96* C.H.OH 
100% 2 " 6 

15.55 

39.49 

( G 2 JLT 2 0 

3.06 

7.19< t°? > 

35.90 

98.33 

CBN 8 

20.08 

70.98' 

4.97 

16,92 

cV 

CGI. 

0*41 

1.02(t°?) 

3.05 

11.32 

0*42 

i. 78 (t°?> 

3*77 

13.29 

c 6 h 6 ch 3 

6.36 

19.98 


* A compound with pyridine is formed. 


Solubility of 1.2.6 Dinitro Phenol in Water, and Organic Solvxnts. 

(Desvergnes, 1987; 1031a.) 


Otos. ^HgCl) 0H(2,e)(N0 g ) 2 
per 100 gos. solvent 


8olvsnt t ° c « H 3 (1)OH(£,a)(NO e ) e 

Solvent t nor inn nw vanr. 


H 8 0 

15 

0.0315 

C«H« 

" 

50 

0.5121 

CHC 1 - 

II 

100 

1.2200 

«W 8 ( 

CH 3 OOOCgH 6 

14 

68.81 


(CH„) 'CO 

n 

162.21 

cs. 

3 2 

CH-OH 

11 

14.74 

ccf. 

96 * C.H OH 

it 

6.50 

c 4 h 4 6 ch 


33-65 

31-85 

8.76 

68.04 

0.67 

0.69 

23.30 


14 
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Solubility of a Dinitro Phenol in Aqubous Salt Solutions at 2 5 0 . 

(v. Hamu, Korea m and StiUr, iflS 6 .) 


The authors give-no other identification than a of the dt aitrn phenol 

used. 


Results for aqueous solutions of: 


Potassium Chloride 
Ota. raols. pe*r liter 


Sodium Chloride 
Gta. Mols. per liter 


f KC 1 

WsV 

1 NaCl 

^ c tw 7 " 

Ptr Uur 

0..0 

0.002524 

0.01209 

0.002556 

0 .O 2707 

0.04523 

0.002599 

0.06093 

0.003551 

0.05884 

0.1107 

0.002623 

0 . 1437 * 

0.002515 

0.1310 

0.2767 

0.002643 

0.2059 

0.002480 

0.5102 

0.4482 

O.OO2646 

0 . 597 a 

0.002278 

1 .0075 

O.6043 

0.002646 

1.043 

0.002065 

1.0032 

O.8696 

O.OO2636 

1.245 

0.001741 

1.743 

1.251 

0.002614 

2.084 

0.001608 

3.036 


Barium Chloride 
mct M o». mi, e 


mr liter 


0.003567 

0.003580 

0.002579 

0.002959 
0.003242 
0.003340 

0.001950 

O.OO1839 


Potassium Perchlorate 
On. Mola. per liter 

Oisir^VjiTin 


Sodiurn Perehlorate 
KOU. |N§r Uur 




0.03462 0.003633 
0.05388 0.003670 
0.08664 0.003734 
O.1374 0.0038lX 
0 .I5P3 0.002859 


0.04788 

0.1071 

0.2234 

0.4037 

1.0330 


0 *OO 3043 
0 *002736 

0.083895 

O. 00 .U 27 
0*003833 


u * 00 30 3 3 

dimeth^lTh-"* • for " i f tures of Dinitro b MlMe + Hydroquinone 

dimethyl ether are given by Gina and Marcel lino, ioao. ' 


dinitro phenol 


Sal icylaldehyde!14) 
Stiphnic acidtas) 
Succinic acid(91 
Succiaimidei 1 %) 

Tri methyl curbinolei16I 
Tri phenyl carttinolH *6) 
Tri phenyl methaneU 61 

Tri ni tro phenyl methyl 

... 


Freezing-point data are given tor mixtures of Dinitro phenol and: 

AcenophthenHa) * * 9 * SI""!* 4acid ' 9 ’ Salley l aldehyde I 

Acetophenone U n,- ""P, 1 oxalate( 9 > Stiphnic aeid!a S ) 

£iSi“| 3 n T C pyrene<1 > 7 ) Succinic acid(9) 

Anthracene! 4) K£ 2 |«cci«x 5 , 

Antipyrine(a) Nanhthai!wl\ Tri methyl cart,inole( ,6) 

Azobenzene! 11) Nitrohlf! ^ , l H pheoyl carliinole! 16) 

Benzo Sj"«2S?T?, 8, ** 

ssss“»—:s! g are 21! ‘" ft- - ’ 

Cart*azolel6J SEwS, 

. . y Naphthylaminesfa8) * ’* 

x 9 «; uTa^rLmSTii" r H T; r 9:131 and **"■»». 

Kremann and Slovak, 1920; (ylKre^nJ’aid ^hT n " A ° d 0del « a > *«».' ( 6 ) 
Pogantsch, 1933; (9) Kremann 7erhn» n *”1 ^ cha<J ‘ n ger. 1919; 18 ) Kremann and 

S«t.er. tit ” ZL ff V” 4; “S' 

1924; (ia) Kreman and Drazil 1Q5U ,. y ,’d? 3 ?’ 11 Kremann, Zechner and Weber, 

and Zechner, 1935; ti«) Kremann 9 ^ m?! * r f" ann an<J Zawodaky; (14) Kremann 
__ 5 Rreman u and Dietrich. 102*1 ! { I h I leamnan U ___ 
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DINITRO RESORCINOLS 3.4 and 4.6 (NO,),C„H,(OH)„. 

Freezing-point data for mixtures of dinitro resorcinols and Styphnic 
acid are given by Jefremow, 1934. 

PICRAMIDE (1.2.4 .6 Tri nitraniline) NH 0 CLH 0 (NCL ) _. 

2 6 2 2 3 


100 gms. glycol diacetate (CH 3 .COO.CH t CH a COO.CH* ? b. pt. t 88 ° 189 °; 6 ) 
dissolve 2.4 gms. (NO a );iC a H a .NH a at 2:5*. (Taylor and Rinkenbach, 19S6.) 


Freezing-point data are given by Jefremow, 1918, for mixtures of Picramide 
and each of the following compounds: Anthracene, Acenaphthene, Fluorene, 
Naphthalene, Phenanthrene, Picric acid and Retene. Results for mixtures of 
Picramide and Fluoanthene and for Picramide and Pyrene are given by Shinomiya, 
1940; Results for Picramide and Tetra nitro methyl aniline are given by 
Jefremow and Tichomirow, 1928; Results for Tri nitro aniline and naphthalene 
are given by Grimm, Ghnther and Titus, 1931. 

BROMO BENZENE C fl H g Br. 

100 gms. H £ Q dissolve 0.0446 gm. C 0 H g Br at 30°. (Gross and Saylor, 1931.) 
Freezing-point data are given for mixtures of Bromo benzene and: 

Chloro benzene (Pascal, 1913; Klemm, Klemm and Schiermann, 1933.) 

lode M « » ti 11 11 11 

Fluoro " " " " " " " 

Benzene (Klemm, Klemm & Schiemann, 1933.) 

Nitrogen peroxide (Pascal, 1923.) 

Di chloro benzene (Timmermans, 1934,) 

9 Chloro toluene " " 


BIBROM ANILINE 1.2.4 NH £ C 0 H 3 Br £ . 

Freezing-point data for mixtures of Dibrom aniline and Picric acid are 
given by Hertel, 1924- 

CHLORO BENZENE C e H 6 Cl. 

100 gms. H £ 0 dissolve 0.0488 gm. C 0 H g Cl at 30°. (Gross and Saylor, 1931.) 


Solubility of Chlorobenzene in Sulphur. 
“ Synthetic Method/' see page 2 92 . 

(Alexejcw.) 

Grams C B HgCl per too Grams. 



Sulphur 

Layer. 

Chlor Ben¬ 
zene Layer. 

90 


70 

100 

* 3*5 

63 

no 

27 

53 

116 

crit. temn. 

*8 
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Freezing-point data are given for mixtures of Chloro benzene and; 


Acetic acid(i)(2) 
Benzene!7) 

Bromo benzene(4)(7) 
Chloro toluene!3)(7) 


Cyano benzene!4^ 

Di bromo ethane!3) 

Di chloro benzene !61 
Ethylene bromide!3) 


Fluoro benzene!4H71 
Iotio Benzene! 4i {7) 
Nitro benzene! 
Pyridine! 2 ) 


(1) Band, 1913c; (2) Burnham and Madgin, 1936; (3* Utmnl, 192s; U> 
Pascal, 1913; (5) Hrynakowski and Szmyt, 1938a; (6) Timmermans, 1934; !?i 

Klemm, Klemm and Schiemann, 1933. 


DI CHLOR ANILINE 1.2.4 NH 2 C 6 H 3 Cl £ . 

Freezing-point data for mixtures of Dichlor aniline and: 

Picric acid (Bertel, 1924.> 

Diphenyl amine lOiua and Cherehi» 1919 .1 


CHLORO NITRO ANILINES NH £ C 0 H 3 Cl(N 0 £ >. 

Freezing-points of mixtures of Chloro nitro anilines are given by 
de Bruyn, 1917. 


FLUORO BENZENE C 0 H 6 F. 

100 gms. H 2 0 dissolve 0.154 gm. C 0 H 6 F at 30°. (Gross, Saylor and 

Gorman, 1933,1 

Freezing-point data are given for mixtures of Fluoro benzene and: 


Benzenela) 

Bromo benzene!1)(3) 
Chloro benzene!1)(3) 


Chloro toluene!a) 
Dichloro benzene!a* 
lodo benzene!3) 


(1) Pascal, 1913; !a) Timmermans, 1934; (3) Klemm, Klemm and Schiemann, 


IODO BENZENE C 6 H g I. 


100 gms. H g 0 dissolve 0.034 gm. C fl H g I at 30°. (Gross, Saylor and 

Gorman, 1933 ,) 

Freezing-point data are given for mixtures of lodo benzene and; 

Benzene! 2 ) Chloro benzenes! iMal 

Bromo benzene! 1 ) ( 2 ) Fluoro benzene!a) 

( 1 ) Pascal, 1913 ; !^) Klemm, Klemm and Schiemann, 1933. 

BENZENE DIAZONIUM PHOSPHOR FLUORIDE C 0 H g N £ PF r 

One liter sat. solution in water contains 0.036 gm. mol C 0 B ft N g PF e . 

(Lange and Muller, 1930.) 


BROMO PHENOLS C 0 H 4 OHBr. 

Freezing-point data are given for: 

a Bromo phenol + p Bromo phenol (Holleman and Fibkes, 1911J 
P " " + Tetra methyl phthalan (Bennett and Wain. toiA.i 


35S 


C 6 H b O, 


Chloro PHENOLS o rn and p C 0 ILOH.Cl. 

Solubility of Bach Separately in Water and in Benzene. 

( Sidgwick and Turner, 1922.) 

The synthetic method was used at the higher temperatures and t.he Beckmann 
freezing-point apparatus at the lower. 

Results for the Solubility in Water : 

Ortho Chloro Phenol. Meta Chloro Phenol. Para Chloro Phenol. 


t" 

Wt.°/«t:«ii 4 OH.ci(b). 

t*. Wt.«/ 0 C # H*OU.CI(w). 

t\ 

Wt.«/oC l H 4 OH.Cl(?) 

- 0.20...*, 

x . 56 pMto) 

- 0.18._ 

0 -;3 (4-Ice) 

0.2... 

.. a 07 ( 4 ~koi) 

- o. 3 o. 

2.44 (Her) 

+ 1.2,. 

x. a 5 8 

65 . 0 ... 

3.9x1. 

4 . 8a. o. 

3 .76 I. 

2.5 . 

i .85 s 

i f 3 .8. ,., 

.to-66l 

io 6,3 . 

5 . 191 , 

85 .a 5 ..... 

5 . i a L 

xa 5 .o_ 

20.5 L 

iSq.i. 

i 3 . 58 l 

xiH.o...... 

1x.t 3 L 

128.2... 

. . . 2 <). X 6 L 

* 65.8 . 

16,45 l. 

X 23.0 . 

j 3.56 L 

129 cm. 1. 

- I. 

* 70.7 . 

22.69 1. 

127.5. 

17.84 L 

128.7... 

42.57 L 

17$ crlt. ». .. 

33 .00 L 

1 3 o. Hrrit. t... 

32.02 L 

12 . 5 . 8 ... 

... 53 . 4 qL 

* 7*^9 . 

45 .o 4 i* 

x 3 o,7. 

38.89 h 

122.4... 

69.62!. 

170.1. 

54.95 <■ 

i 3 o .5 . 

46 . l 2 L 

xx 5 . 5 ... 

. 65 .o 5 l 

*66.2. 

60.7a L 

> 39 **. 

55.65 L 

X07.7... 

.. 69.36 L 

15 t». 6. 

70.62 L 

109.8. 

71.23 1, 

97.0... 

74. o 3 1, 

1 x8,q. 

83.83L 

u 3 .1. 

82.3 I, 

35 . 5 ... 

34 .02 I. 

91 .3 . 

80.90 L 

11.8. 

82.9 I, 

17.0... 

... 85 . 42 t 

0.3 tr. pi, . 

86.5 UH»lce) 

3.2 tr. pt.. 

8a .3 lls 

5 . 5 ... 

86.X9L 

- 2,0. 

87.731 hi<^) 

- 0 . 4 d*. pt... 

83 . 4 tL(+Icc) 

o. 3 ... 

86.5 LLS 

- 4 0. 

89. a 5 'H-Vc») 

3 , 2 ( 

84 , 87 ( 4 -Icc)^)S 

o. 5 ... 

88.92 S 

- 5,0 . 

89.62(4100 

4.5. 

87.198 

6.2... 

92.488 

■ 8.0. 

90.87(4 Ice) 

• 4-8 . 

88 . 66 { 4 »Ioc ik ) 

n. 0... 

... 94.488 

- <). 3 tr. pt. 

91.2 I.S( 4-Icft) 

8.2. 

90.t1 (4 Ice)* 

14.2... 

... 95.70 s 

- 8.2...... 

99.2 S 

■ 13 ,a...... 

91,78(4 Ice)* 

18.0... 

... 96.818 

« 6.0. 

93.93 8 

+ 10. 8 (— 17 . 0 *) 

92. a3S(4lce*) 

19.5... 

97.298 

« 1.5 . 

90.798 

17.0. 

90.x 8 

41.0... 

... 100.008 

+■ 2.0., 

98.398 

22.2. 

97.1 8 



* 7.O. 

100.008 

3 a ,5 . 

100.0 8 




Results 

for the Solubility in Benzene : 


5.3. 

0 0 hCM 

4.0. 

4 . 3 i(-fC,H.i 

4.5.. 

- a.98 (-+•<:«!!( 

4-6 . 

3 .o 4 » 

3.2 . 

7.0 » 

M-- 

10.25 » 

a .7 . 

8.33 » 

o .5 . 

i 5 . 3 a » 

X .0. . 

.... 1 5 .10 » 

0.0. 

x 5.49 » 

*4 . 

21.40 r> 

0.2. . 

.... 17.62 » 

- 3.9 . 

a 4-56 » 

-4.5. 

3 1.77 » 

- 3 . 2 .. 

.... 29.14 » 

- 5 . 0 4.... 

29.01 » 

•»6 f>. 

38.39 » 

- 5 . 0 .. 

.... 35 . 5 o » 

- 11.6 _ 

45.22 » 

- 7 * 3 . 

40.92 » 

- 5 . f)tr. 

pt... 37 .5 »s 

- i.S. 5 .,%*, 

55.54 » 

™7.0tr. pt.. 

4 o.O #8 

- 3 . 4 -. 

.... 38 .07 s 

- 18.8. 

60.68 » 

- 5 .$(~- 7 .a*) 

4 i. 66 S( 4 -lW) 

- 3 . 2 .. 

.... 39 67 » 

- 19. 5 tr.pt., 

6 x .588 » 

~ 4 vO. 

43.62 » 

4 - 2 . 8 .. 

.... 45.65 » 

- i 8,5 . 

62.5 8 

"8.4. 

44 . 9 (+-c,h,*) 

6.0.. 

.... 5 o.io» 

- * 7-4 . 

63 83 » 

- 1,5 . 

47.788 

9.1.. 

.... 55.24 » 

- 16.4. 

64*90* 

0.0. 

5 o. 68 » 

X 2.9. . 

.... 6 o. 53 » 

- * 3.7 . 

69.06# 

3.4. 

57.02» 

18.0.. 

.... 68 . 58 ), 

- 7 *°. 

80 .3 a » 

7*4 . 

64 .65 » 

20.8.. 

.... 73.i 3 » 

- 3.8 . 

84.72w 

14.2. 

76.10# 

a 5 . 8 .. 

.... 80.06 » 

+ 0.2.,... 

90-26# 

20.0. 

83.68 » 

3o. 5 .. 

.... 86.65 » 

3.6 . 

95.20 » 

24.6. 

89,890 

33 . 6 .. 

.... 90.63,/ 

5.6 . 

97 . 65 » 

29.8. 

96.00 » 

3 7 , 5 .. 

_ 96.62# 


-f lee ica prOHmit . p Benzene present. 8 rss Solid ehlorphenol present. L s* Second 

liquid layer present. * Indicates metastabu* equilibrium. 

The critical so\ution temperature of mixtures of p-chloro phenol and 

i -o ~ o t x ^—. * __ a \ 
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Freezing-point data for mixtures of ! ‘Mor>. and: 

Acetone iBramley, 19x6.) Nitp^n.-r-m* 1 Hryn.ik.*r»k * A n<! Szmyt. 

Aniline " . , 

Benzylamine (Puschin and Rikovsky, Phenyl hydrazine u’n%. hm isil 

1937 .* J)m> lryr.u, , 

Chioro phenol (Holleman and Rinkrs. Pyrtdmr jBr.vnley, i-jis.i 

iqu .} Quinoline 

Di phenyl methyl mint iBramley* ToUidUe <Burnham and Madg % », 

*9*6 .) Picric and H ;,i J ‘ * 

Di methyl aniline (Bramley* 19*6.1 

The critical solution temperature nt mixture* of p chlur** phrmd 

and naphthalene is 58.2* 

IODO PHENOL p C e H s 0 BL 

Freezing-point data for mixture** of p and o J** 4 m ph^aoln 4 re given by 

Holleman and Rinkes, i^n* and for mixtures of L»do ph mo! and fetra 
methyl phthalan are given by Bennett and tfain, 

NXTHOSO BENZENE C^NO* 

Freezing-point data are given for: 

Nitroso benzene 4 * Acetic acid ffkmiek and 111 tngi*r»r(h, 1***0, j 
" *' 4* Anilint UCremann, iw*. I 

M " 4 * Nit ro benzene (Jaeger and V*« Krrgten, 

" " 4 - Nitroso toluene (Hammuk* htwardn, Illingworth and 

" w 4 * Nitroso ateaiiyieite (Small * ***§t,i 

H II 

NITRO BENZENE C # H g NQ r 

Soto* hit r or Nmo»«»xn>« m .****. 


i*r too #*»* aaMwri v 


0 0.00135(1! Saylor, Stuckey and *i* *«. 1 

0 0*0012$ 

15 0.178 Utmn and Saylor, $*#$ 4 * 

30 0*205 


( 1 ) In this cast the nltroUtmen# wm in the mtminhl* i itjuid *.ondttioa 

(cooled without crystallization mm its m pi, «f %,*$% 


t*. 

20 

40 

60 

80 

100 

120 

140 

160 


Mutual SoL0BH4tir or Uxmmmmm a*u Warra 

(Campttti §mt 0»I i*mm 4 1913, Davit, t««& » 

Gm CtlfftNOn p«r tm Um, 

©L*m. C^WiKum. * 

0.19 99-7<> »Ho 

o -3 99-6 aoo 


0.4 

99-3 

220 

0.8 

99 

*30 

1 

98.7 

340 

**3 

98.2 

341 

*•9 

97 •* 

343 

2*8 

95*8 

244.5 


t i«t ♦■**» tlm* 


IMiUx* 

» *11**0 sVi; 

4 Jr 

<M 7 

7 i 


»* K 

»? 

H H 

«3 

H 

72 

m 

t »7 

j* 

5 « 


crii, 1. 50,1 
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Equilibrium in the System Nitrobenzene, Sulfuric Acid and Water. 

(Glbhy, lose.) 

The binodal curves were determined by titrating aqueous sulfuric acid 
solutions with nitrobenzene to appearance of turbidity. Tie lines were 
determined by mixing suitable quantities of the three components to yield 
two layers and titrating each for sulfuric acid. Determinations were made 
at o°, 22° and 34 0 but the temperature coefficient is so small that the 
points at the three temperatures all fall upon the same curve. 

Binodal curve at 22 0 Tie Lines at 32° 


Qm. per 100 

gms. homogeneous Mixture 

Total 

composition Wt. % 

Gtas« 1U8Q per 100 gns. 

' V>° 4 

W °2 

V ' 

r W °7 

w* 


layer layer* 

64-0 

27.3 

8.7 

66.3 

16.7 

17 

78.1 0.0 

79.1 

4*0 

16.9 

33*4 

32,4 

34*2 

49*5 0.0 

79*0 

2.0 

19.0 

48.5 

26.2 

25*3 

64.4 0.0 

63*7 

27.7 

8.6 

54.1 

20.7 

20.2 

71.8 0.0 

61.6 

38.4 

0.0 





72.4 

15*4 

12.1 


Solutions in equilibrium with 

74*3 

12.8 

13.0 


a solid phase at o° 

76.1 

10.2 

13*7 





77*8 

7.7 

14.5 

wt. 

% composition 

% Solid 

78.5 

5*7 

15*8 

'w 

■W° 7 ~ 


Hg 80 4 Phase 

79-0 

4*5 

16.5 





77.9 

2.5 

19.6 

83.1 

1.9 

15*0 

79.7 H g SO .BLO 

58.6 

34*1 

7.3 

85-0 

0.9 

14.1 

86.2 

62.3 

29.1 

8.3 

84*1 

3.2 

12.7 

83*9 

30.1 

66.8 

3 *i 

58.5 

40.6 

0.9 

66.6 C e H 6 N 0 £ .H 2 S 0 4 

13*3 

86.7 

0.0 

55.2 

43*6 

1.2 

59*7 

76.8 

1.9 

21.3 

38.9 

60.5 

0.6 

34*9 

49*2 

0.0 

50.8 

44-6 

54*8 

0.6 

44*2 

Solubility of Nitrobenzkn* in Aqueous Solutions of Sulfuric Acid at 25 0 • 


(Haaane tt and Chapman, 1054.) 


Om. Hg 80 4 per 
100 aq. solvent 


Ota. Hols. CgHgNOg 
per liter sac. sol. 


(tee. Hg 80 4 per 
100 @as. aq. solvent 


(te. Hols. C^NQg 
per liter sat. sol. 


0.0 

o.ois8(= 1.943 gins.) 

58.15 

19.79 

0.0097 

64.30 

35.82 

0.0098 

70.37 

44.54 

0.0134 

74.54 

48.89 

0.0155 

79-28 

52.76 

0.0193 



0.0255 
0.0340 
0 . 047 $ 
0.0729 
0 .1482 


3 oi.tj 3 bh.ity of Nitrobenzene in Sever ai Solvents, (von Euler and Svsnberg, %m, 1026 .) 


GteM.C«XIftNO s 

Solvent. per 100 ec. solvent. 

Water. o.x8 

i.onAq.Na butyrate..... 0.19 
i.o/i,Aq. Na isovalerate... 0.17 
1.0 n Aq. aniline nitrate.. 0.7.8 

1 .on Aq. picoline nitrate. o ,53 


Cm*. h 6 no# 

Solvent. per too cc. solvent. 

i.on Aq. NII4 benzoate.,. 0.29 

1.0-nAq. Na phthalate- o.x’S 

i.on Aq. Na picrate. o.*i5 

i .on Aq. nitric acid.. 0.29 

2.on Aq. K valerate. 0.19 
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100 gms. sat. solution of nitrobenzene in liquid Sulfur IH oxide contain 

about 50 gms. C e H g NO e at (?) t°. 

100 gms. sat. solution of nitrobenzene in liquid Ammon U contain >\lumi 

34 (?75) gms. C e H.N 0 $ at (?) t°. (De Carlt, 1037.) 

The critical solution tempera Hire of mixture of nitrobenzene md hexane 

is 19°.. (Dessart, 1936.) 

The critical solution temperature of mixture** of nitrt>beft/t»n* md 
Dimethyl hexane (Di iso butyl) is 38 .a 11 . ! Ti«nrr«ftn** and fi^naaat -Ho!and, 

If ;| 3 , | 

The critical solution temperature of mixtures of nimibenzme md bnraeol 
is at 70° and the mixture contains 59.8 percent C . llerai. 

Data for the mutual solubility at nitrobenzene In 'hexane, *$ecaoe and* 
■American .petroleum in the liquid state at preisurm up t« |q 0 u utm^ph^ren 

are given by Kohnstamm and Timmermans, 191*. 


EQUILIBRIUM in tw StHTMH MXTIOttl Ant) HttXftJtft. 

(TU»0ffti«w AM AtftXtaini*?, *«£«.) 

The authors' results were plotted and the fo!liming vain**** read from 
the curve. The freezing-point of nitrobenzene is i imereti by hei.ittr to 
the triple point at which two liquid layer** are formed. 

Results for the f. pt. curve HHenult^ for the liquid Uyern 


om. CgH^KOg m mm # mi. **j*j*% t*r ior #*. 

too m* »luur# rnm l ' f 1 rn % ?** r % 


5.8 100 G 0 HJItL 

0 

m tm 

75*5 

J.l, $ 

4.0 

97.5 

a 

74.9 

39,5 

a .5 

95.0 " 

4 

71 

aft. 5 

1.05 

93.5 M 

f# 

70.5 

39*5 

0.0 

90.0 " 

8 

f»6. % 

14,0 

-0.9 

87.5 * 

0 

64 

*7,0 

- 1.7 

85.0 " 

10 

m*% 

9.1*5 

-2.4 

8a.S 

10 * 1 

59.0 

99. § 

- 3.0 

80 

*®.3 

5 ft.0 

m* 5 

-4,otr.pt. 

77 IBsU + a liquid 
layers 

*0,9 

53.0 

nj.o 

The authors alad give the following 
tures of Nitrobenzene and Hexane, 

reuoltH tm the 

drum 1 i**i rif pm 

Wt - * 

a ts 

1 


* Vu 

4 » 

I 

0.00 

1.308a 


0,0 

1 , 31*16 

18.18 

1.0701 


34.09 

1 .« 111 

39.81 

O .9416 


as,?# 

I .oa&u 

56.90 

O.SSua 


11,70 

0,44IV 

68.99 

0,8030 


68,8* 

o.ttt)?* 

84.98 

0.7439 


89.66 

0.740a 

100.0 

0,8934 


100*0 

0 . 700 * 

Results are 
mixtures. 

also given for the viscositi** m4 fluidities of thttt 
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Equilibrium in Ternary Mixtures Composed of 
Nitrobenzene, Hexane and Another Liquid. 

(Tlroofelew and St & kharsky , I 9 fi 6 .) 


Results for mixtures of Nitrobenzene, Hexane and: 


Resorcinol 


q Nitrophenol 


Wt. % C^HgHOg t° of homogeneity when the percent- Wt. % C^HgNOg r ° 
In Its mixture age of % C a H 4 ( 0 H) g preaent in Its mixture 


t v of homogeneity when the percent¬ 
age of £ C a H 4 0 H(N 0 g ) present is: 


win. c 8 h 14 

/roar- 

CTo 

0.16 ' 

with C 8 H u 


•'o— 

1.0 

1.6 

30 

.0 

6.10 

6.35 

6.60 

30.0 


6.07 

6.10 

6.13 

39 

• 94 

8.90 

9.23 

9.50 

34.94 


8.73 

8.80 

8.91 

39 

• 93 

10.33 

10.50 

10.75 

39.93 


10.02 

10.15 

10.28 

43 

.40 

10.58 

IO.98 

11.40 

43.40 


10.38 

10.51 

10.66 

45 

• 99 

10.80 

11.36 

11.66 

45.99 


10.5s 

10.71 

10.87 

54 

.86 

10.88 

11.62 

13 . 3 S 

54-86 


10.35 

10.57 

10.78 

6S 

.05 

9-78 

11.02 

13,36 

65.0s 


8.93 

9.28 

9.58 

69 

.83 

8.70 

10.60 

12.13 

69.83 


7.05 

7-50 

7.86 





Benzoic 

acid 







Wt. % 

CflHflWOj, 

c‘ 

} of homogeneity when the 

percentage 




in lea 

mixture 


of CgHgOOOH jp re sent 

is: 




with 

c « h h 

' 0.0 

0. 

5 

1. 

.0 3.0 ' 



39. 

90 

6.30 

5 - 

82 

5 . 

•43 4.93 



34 « 

86 

8.70 

8. 

44 

8. 

.16 1 

r.53 



39 « 

91 

10.05 

9 - 

88 

9 - 

,66 9.22 



46. 

39 

10.40 

10 . 

34 

10. 

.17 9.66 



59 - 

91 

9.83 

9 - 

74 

9 

.43 8.81 



64. 

93 

8.56 

8. 

50 

8, 

-36 : 

7.75 



69. 

96 

6.40 

6 . 

40 

6 . 

.36 5.77 



Butyric acid 



Valeric acid 


Wt. % 

C e HgNO g 

t° or homogeneity when the per- Wt 

• * C p H 6 N0 E 

t° 

of homogeneity when 

the per- 

in its 

mixture 

age of GgHJCOOH present Is: * n 

its mixture 

cencage ofCgl^COOH present Is: 

with 

Vl4 

1 0.0 

0.6 

1,0 v with C a H u 

r 

0.0 

0.6 

1.0 * 

39 

•99 

6.0 

5.22 

4.44 

39-99 


6.00 

4.78 

3.80 

34 

• 94 

8.70 

7.8a 

6.90 

34.83 


8.62 

7.50 

6.50 

39 

.93 

9.90 

9.06 

8.33 

39.87 


10.00 

8.93 

7 . 9 a 

43 

• 40 

10.38 

9*43 

8.60 

43.79 


10.30 

9.36 

8.43 

46 

• 45 

10.40 

9.56 

8.74 

46.37 


10.40 

9.47 

8.57 

54 

.86 

10.14 

9.33 

8.47 

59.94 


10 .l 8 

9.38 

8.37 

65 

.05 

8.54 

7.75 

6.94 

65.05 


&.50 

7.70 

6.9 

69 

.83 

6.50 

5.73 

4.90 

69.83 


6.50 

5.77 

4.97 


Freezing-Points of Mixtures of Benzene and Nitrobenzene Saturated 
with Water, (Simpson and Jones, 1919 .) 


t“ of 

Gms. c fl rr 6 
per ISO gms. 

t # of 

Gras. C, W4 
per 100 gms. 

V of 

Gras. C,H* 
per 100 gras. 

freezing. 

mixture. 

freezing. 

mixture, 

freezing. 

mixture. 

—3.90 

xo.o 

*+*o. 34 

6,0 

3.48 

2-0 

— 2.08 

9.0 

i.r 4 

5.0 

4-34 

1.0 

—x .26 

8.0 

i- 9 ° 

4.0 

5.22 

0 0/ps wet Nltro- 

BXU 

7.0 

2.66 

3.0 


\ benzene 


rmruMNG-PolNTS OF MlXTUBM OF N« r >»>«* HI » « VN„ 0 .* *,.»• * M 
Fmsbmno Agg0CI ° TEI> wrrH |T k „ l*J.t '••■••I—'* *•“> >«• 

In each case the fre«in K -p<»'>' of .»**">"., *Hrr >*>‘1* 

determined. 

*4 « miiluffct «f r,M,H0 4 *i!H 


^ "ottMA^ILY 

wti 


WLpercent 

<W 0 . 

tnmtxtam. Paraffin 

5.aa 


ioo 

99 

98 

96 

95 

94 


4*53 

3*85 

3.20 

2.82 

a.o5 

i.53 

i.o 3 


4 , 3 o 

343 

2.80 

1.9*2 

1.23 

o.53 

*0.17 


<:*«* 

5.22 
4-34 
348 
«.«** 
t .90 

t * i 

«. 3 1 
-.{<* 


ml^n, * 0,5 

5 .2 1 

•Uv# 

1 i» 
i 90 

*. I2 
j .«*•* 

2. 4 t 
i o 4 


4 11, 

5 , J2 
i- i* 
3 . 4 w 1 
i .*»» 


i. •*1 
I . “H 

1 . n 
*4*, 14 


,H,i tl»*0 4 

'» * S 2 

1 ■ ;4 
4.2 2 

4.7* 

1 

2 . 1*2 
2.1*7 

1 , M 


'■ Ms 

I . 2 ’2 

I - 87 

4 ■ * 4 

I. 4 t) 
I ,1*4* 

J . M 

J, »»* 

l.p 


9 ^- 

91- 

90.. 

; 0,54 

. o.o 4 

, 0.4S 

»o.% 

i.dt 

- 2.38 

1. id 

- 2 1 «8 

-2.90 

i. r; 

1 .03 

0 55 

*». -#a 

10 4 

1 .i*4 
f». 52 

ft, <■«» 

** , ir» 

Fbemino-Point I>**a 

rm* Mini 

»-*»*.* or 

|taf«zr ar 

4 i» T*>m 

am. 




f It Ivrrs. Hi2 




f. pt. 

Per eenl (‘*W* 

f P* 

Pet r«si «di# 

1 ? 

. *.*j 1 Ii # 

i 9 i 

r«f# k«(h 

5 . 5 .. 

.. 100 

—12.8. 

, , 7 »»,i 4 


4 “ .M 

-Mo,** . . 

1 * 

a.8.. 

. . pS 

—id. 5. 

.. iV* 

• ' i * 4 ■ • 

1 ♦ 

‘PI M ■ • 

i 2 

0,0.. 

.. 90 

—20.5. 

, . I Vm 

»l .8 . 

1*. 

*|U ,<1 

I** 

—*” 2 . 5 .. 

.. 85 

—21.8. 

, , 4 * 

iS.M 

JI "l 

*8* •* ■ 

5 

»4 

-6.0.. 

., 80 

—29.4. 

,, ? o* 

d;.i - 

SM 

■ *ii 1 • 

- 9 . 5 .. 

75 

— 34 , 3 . 

. « 45 






Freezing-point data are gifts for nliiurn «f Mifrobrajtrn* and; 


Acetic acidtiMjHas) Dinitro ptotaUs* 

Acetonitrile (8) Btheyl acttattlas* 

Allyl isoattlfocyantdell)Ethyl tiktrlifti 
Allyl sulfocyanate!aaf Bthyltst bromideUJiji 


AnilinelaMa) 
Anthracene! 5 ) 
Azoxyanisole(6) 
Benzene! 1 Ha) 

Carbon disulfide! a|) 


FomanideiB) 

Btntit 1 101 tis*teU 
Rydroquiaoiti$1 
Iso pentanef is) 

Mentholti$i 
Cartion tetrachloride!a) Mercuric bromide! *9* 
lialMerciric. chloride**9* 
Chloro benzene(u) Methylene chloride* 1 jt 

Clloro phenol! 11) KaphttolAtsl 

Cyclohexane!a) Naphtha Iene !**%% 11 

Di bromo benzene(ao* 

Di chloro benzene!11) 

Di ethyl di acetyl 
tartrate!18) 

Bi nitro benzenes!9Mai§) i a#) 


Nttro pbeAntal si 

MffftWI |i«*Af*A*l 7 I 

phrno! l|Us* 

Ho 1 mm® I s i 
Py rug* Units* 
si 

Retort.' 4 ant I s I 
Tot ill 41 art $1 
Tri chloro methane* u* 
TrI t M#ir« phenol tit* 
Tri ttbyl Mstiiefit 
Tri ai l 
If l a l < ro phenol 1 s* 

In n11 ro roUea**** 


Naphthyl**in* * Qu4a«aH$fTrt phenyl i-«rb*Ao}t$j 

NUr*AlUA«*t6> 1 Urea t m 

Mitro btAtaWtehydmi is* 

Nitre uttbaatii 


(a#) 

tx) Dahms, 189s; la) Llnard. teas; *3) Band* 191 Ht); u* Iwiisr, 
1904; (5) tremm, Sutter* Slue, u»i . 

Vinogradov and Bogoiubow, 1908; ill Jaeger and Van Erwgtrn, 1 vta; 

(8) Joukorsky, 1934; *9! Eamick, Andrew m4 Ramp***, i*#ta; * 11H 
Rartenberg, 1936; In) Iryialomki aad Symy* 4 1918a; iy» Hryuak mnli 
and Szmyt, 19385 iij) Dtf fei t 1938; list h**hmnu*H * 1918* 193a; lilt 
Timmermans, 1907, 1911; ti#i TaakalotOA and Huye # 1910; mi f« Borp, 


Limbnrer mnd ! * ft * i * ft I ft* « 
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C 6 H 5 0 3 


BROMO HYDROQUINONE BrC @ H 3 ( 0 H) 2 . 

Freezing-point data for mixtures of bromo hydro quinone and chloro hydro 
quinone are given by Kflster, 1891. Results are also gitfen for the diacetyl 
bromo and cfyloro compounds. 

NITROSO PHENOL C e H 4 0 HN 0 . 

Freezing-point data for mixtures of Nitroso phenol and Nitro phenol are 
given by Jaeger, 1908. 

NitroPHENOLS C«H 4 (OH).NO* o, m and p. 


Solubility of Each Separately ’in 

Gms. per 100 Gms. Sat. Sol. 

+• _ ___ 

Water. 

t®. 

(Sidgwick, Spurrell and Davies, 1915.) 
Gms. per 100 Gms. Sat. Sol. 

' Ortho. 

Meta. 

Para. 


' Ortho. 

Meta. 

- 

Para. 

40 O.330* 

3 ° 2 * 

3.28 

100 

I.O78 


. . . 

5° 0.388 

3.68 

4.22 

no 

1 -37 

. . . 

. . . 

60 0.463 

4-54 

5 -S 3 

120 



. . . 

70 0.560 

5.8° 

• 7 - 5 ° 

120 

1.91 


. . . 

80 0.685 

7.90 

10.85 

140 

2.32 


. . 

90 0.856 

II.69 

21.2 


2.90 

. . . 

. . . 

92.8 crit. t. 00 160 3.75 

98.7 crit. t. .., 00 ... 200+ crit. t. 00 

* in above table indicates that a solid phase is present. 




The above determinations were made by the synthetic method. M. pt. of a * 
44.9 0 ; of m ■■ 95.x 0 , of p * 113.8°. Triple pt. for 0 * 43.5 0 at cone. 99.4.8 and 
0.35; for m » 41.5 0 at cone. 74 and 3.16; for p « 39.6° at cone. 71.2 and 3.26. 

One liter sat. solution in water contains 3.89 gms. 0 nitrophenol at 48°. 

One liter sat. solutiohin 1.0 n 0 CoH4(ONa)NO a contains9.6 gms. 0 nitrophenol 
at 48°. (Sidgwick/10.) 

xoo gms. H g 0 dissolve 0.804 gm. p C 6 H 4 0 HN 0 2 at i$° and 6.052 gms. at 
SO 0 . (Desvergnes, 1927- ) 

xoo gms. sat. solution in water contain 0.208 gm. 0 nitrophenol at 20°. 

* 44 14 44 2.14 gms. m li “ 

11 44 44 44 I.32 “ p “ “ (Vaubel,i89$.) 

F.-pt. data for mixtures of m nitrophenol and water and for p nitrophenol and 
water are given by Bogojawlewsky, Winogradow, and Bogolubow (1906). 


Solubxi.it y of m Nitrophenol and ox- p Nitrophenol xn Aqueous Solutions 
OF UyuROCHLOIUC Acid at 2 ')°. ( Knox and Ilirhards, mil.) 


Results for rn Nitrophenol. Results for p Nitrophenol. 

Kqniv, Normalities. Kqnlv. Normalities. Equtv. NormatUItts. JK<l»dv. Normalities^ 


„ • .... -- ' > 


.. ..*“'■**. 





HU. (4H 4 On.NO*tmj. 

uiii. 

Cell^On.NOsl/n). 

HU. 

CJbOH.NO,?/;/ 

IICI. 

CtlLOH.NO,.^ 

0.0 0.0974 

7 . 55 o 

O. lOOCJ 

0.00 

0.1097 

C. 55 ‘i 

O.099O 

1.926 O.0849 

9.281 

0. i i 3 o 

1 .65 0 

O.O962 

8.19G 

O.109! 

3 .822 0.0884 

10.96 

0. 12.84 

■I •'•>•77 

0.09 f 3 

y.817 

0. I 2 , 3 o 

5.720 o.o 885 

11.20 

0.1307 


0.0934 

l l . 29 

0. i4*h 


Solubility of p' Nitrophenol (i), p Nitroanilxne (2 .), 

AND rn NlTUO ANILINE ( 3 ), EACH SEPARATELY, IN AQ. SALT SOLUTIONS AT 43 °. 

( Kruyt and Robinson, UPiO.) 

Cuts. per 1000 ee. sal. s«l. ^ (bus*, per 1000 ee. sal. hoI. 

.solution of: (l). (2). 13). solution of : (I j. '.»’)• 1 ; t). 

No sail! HJ)!. 11.82. 0 . 57*16 0.8929 K t S<) v . n. 5 o o. 543 o o .8349 
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SOI.DBIX.ITI 0 > OlTHO NlTKOPHBNOL IN AQDBODS SOLUTIONS OP HBTBTL ALCOHOL. 

(Duff. 1828.) 

NOTE.—In cases where a second liquid layer did not separate the sat¬ 
urated solution was analyzed by evaporation to dryness and weighing the 
residue. The method used in the cases of formation of liquid was to 
gradually add nitrophenol to weighed amounts of solvent until a trace 
just remained undissolved and calculate the solubility from the increase 
in weight. If an oily layer began to separate the addition of the solid 
was continued until an excess was present and the solubility again cal¬ 
culated from the increase in weight of the mixture. 


Results at 25 0 Results at 40^ 


Wt. % CHgOH 

Ctaa. a C fl H 4 0HN0 2 per 

Wt. % CH^OH 

0*». U e 6 *i 4 0WM0 a par 

in solvent 

100 gns. sat. sol. 

in solvent 

100 m . 

mi. #ol. 

0.0 

0.25 

0.0 

0.3 


30.0 

0.8 

30 

2*1 

— 

40.0 

0.97 

35 

a.5 

s.sui 

70 

8.25 

40 

3-1 

25,3!1 ) 

75 

11.15. 

SO 

5*6 

S5*o(1) 

80 

15.1 

60 

8*4 

78.5(1) 

85 

19-9 

70 

21.6 

90.0(11 

90 

26.9 

75 

3a.S 

93*3(1) 

95 

34.1 

80 

50. s 

96.3(2) 

100 42.3 83 

qo 

100 

(1) Two liquid layers remain at end point. 

(2) Two liquids became miscible at end point. 

72. S 
96.3 
96.6 

96.3(2) 

Results for the system Nitrophenol + Acetone + hLO are given by 
Waddell, 1899. 


Solubility of Para Nitrofienol in Aqueous Solutions of Meteyl Alcohol. 

(Durr, into.) 


See note preceding table. 

Results at 25° 

Wt. % CHgOH Ctaa. p C^H^OHHQg per 
in solvent 100 pa. solvent 

y~--.. 

wt, % ciym 

in solvent 

Results at 4Q 0 

1 pif 

100 pa#, solvent 

0.0 

\ 

2.5 — 

0.0 

2.9 (246*0) 

346.0(3) 

10.0 

3.1 — 

3*0 

3*2 (250,2) 

*08.513) 

12 .s 

3*9 14.1(1) 

4.0 

3*3 ( 253 * 4 ) 

300 . 5 < 3 ) 

15 

4.8 si.5(1) 

5*0 

3*5 (256.3) 

015.0(31 

17.5 

6.1 93.2(1) 

10.0 

5*35(266.1) 

196.0(3)3 

20.0 

9*5 134.5(1) 

15.0 

8.7 ( 375 * 8 ) 

i?6.ot 3) 

23.0 

15*0 182.6(2) 

20.0 

22.8 (286,1) 

153.8(3) 

as 

20.0(190.2)176.0(2) 

25*0 

60. $(( 396,4) 

106.3< 3) 

30 

56.1(205.3)138.3(2) 

25.5 

75*4 (297*0) 

99-0(3) 

31.5 

72.41207.1)123.9(2) 

27.5 

( 304 . 8 ) 

32.5 

92.3 T 2 U. 6 ) 92 * 3 ( 2 ) 

30.0 

( 3 * 0 * 5 ) 


35 

(219.5) 

35.0 

( 3 X 8 , 3 ) 


40 

(233.1) 

40.c 

(332.O) 


70 

1 nh 

(265.6) 

1 ~» 

70.0 

( 339 * 8 ) 
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Solubility of Ortho Nitrophbnol in Aqueous Solutions of 
Ethyl Alcohol at 25°. 

(Durf and Bills, 1930.) 

Wt. % CgHgOH Oms. 2 C 6 H 4 0HN0g per Wt. % C^QK Gms. 2 C fi H OHNO* per 

In solvent 100 ps. solvent In solvent 100 gms. solvent 

0.0 0.25 

30.0 0.7 

40 1.7 

SO 3-9 

60 7-4 


Solubility of Mbta Nitrophbnol in Aqueous Solutions op Ethyl Alcohol. 

(Duff and Bills, 1930 .) 


Results at o° 

Results at 12.5 0 


Results at 

25 ° 

wt. % 

Ow, 2 C e H 4 OHN0 2 

wt. % 

OBIS. 2 

o 9 h 4 ohno 8 

Wt. % 

Oros. 

a c 6 h 4 

OHNOg 

c^ 6 oh in 

per 100 wm - 

CgHgOH m 

per 

100 gms. 

CgHgOH in per 100 gms. 

solvent 

solvent 

solvent 

solvent 

solvent 


solvent 


0.0 

0.9 

0 

1.2 


0 

1.35 



20 

1.6 

20 

2.5 


10 

1.7 



30 

5-0 

25 

6.8 

10.3(1) 

15 

4.0 


5 . 9 (l) 

40 

19-8 

37.5 

8.9 

17.9(1) 

20 

6.5 


38.8(1) 

50 

36.8 

30 

12.8 

30.5(1) 

25 

11.0 


76 . 5 (l) 

60 

S 3-7 

35 

27-2 

51.0(1) 

30 

25.0 


106.3(l) 

70 

71 -S 

40 

41*0 

71.5(1) 

35 

43.5 


147 . 0 ( 1 ) 

So 

89.S 

42 

52.1 

80.5(1) 

37.5 

52.2 

( 156 ) 

142.0(2) 

90 

106.6 

45 

74*4 

92.0(1) 

39.0 

59.8 

(162) 

140.0(2) 

xoo 

11 S-S 

46 

96.O 


40.0 

65.8 

(16S) 

135.0(2) 



SO 

106.2 


41.0 

81.5 

( 167 ) 

122.5(2) 



60 

126.2 


42.0 


( 171 ) 




63 

131 *0 


50 


(189) 




70 

139*5 


63 


( 204 ) 




80 

143.5 


70 


(202) 




90 

146.0 


80 


(200) 




100 

148.0 


100 


( 195 ) 



(1) Two liquid phases remain at end point. 

(2) Two liquids became miscible at end point. 

The results in parentheses are for the curve beyond the formation of 
immiscible layers. 


70 

12.2 

80 

21 .0 

90 

32.5 

100 

46.6 
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Solubility of Para Nitrophenol in Aqueous Solutions of Etiyl Alcohol. 

(Dufr and Bills, i&a>.) 


Results at o° 


Results at 2$° 


Vt.% Oms. p C 6 H 4 0H Ng Wc. % Gw. £ (y^GHNOg 

CgHgOH per 100 pis. CgHgOH per 100 

In solvent solvent In solvent solvent 


Results ai 40° 


Wu % 

1ft solvent 


Otel. |» C fi H 4 01iH0 t 

mr 100 

solvent 


— 9.2(1) 

5.2 15.2(1) 

12.5 30.0(l) 
25.0 44.8(1) 

41.0 6l.0(l) 

58.5 76.0(1) 


12.5 - 

15.0 5. 

17.5 6. 
20.0 8. 

22.5 13* 
25.0 19. 

27.5 26. 

30 34 - 

32 .5 45 . 

35 57 . 

37.5 70. 

38.5 80. 

40 

56 

70 

90 

100 


7. 

.4 17. 

42. 

► 2 6$. 
•0 95* 
►5 118. 

7 141 . 

2 169. 

2 ( 194 ) 191 . 
9 (198)177. 
7(206.1)160.: 
8(210.5)147. < 
1(217.9)132.' 
5(218.7)117.< 
(220.5) 

(230.4) 
(220.0) 
(199.0) 

(189.5) 


2-9 (246) 246(2) 
S .5 (258) 333 ( 2 ) 
9.0 ( 368 ) 330 ( 2 ) 
19.0 ( 277 ) 306 ( 3 ) 
36.5 (286) 190(3) 
55-1 ( 396 ) 149(3) 
S 79.5 (" 399 ) 119(2) 
*3 95.0 — 101 ( 2 ) 

* 8 {300 .5) —- 


(1) Two liquid phases remain at end point, 

(2) Two liquids become miscible at end point. 

•immisc[ble 1 2 * * * * U y ers ParentheSe3 ^ ^ the CUm> beyon<1 lh< * nf 

Solubility of Obtho and of Paba Nitbophinol, Each Sbpasat*i.y 

in Sbvbbal Solvents. 

(Desvirgnee. mrr.) 


Oms. per 100 1 


1*. solvent; 


»<■!• too mu. solvent 
r 8 U ' 

at IS.ft 0 .. 1,0 


?r8 C ?°^ 0s 1 | 0-95 126.26 

oh” fin 8 °° 69,14 205.08 

)6? r h m 11,83 340.45 

)6%^ C 2 H 6 °H 35.31 160.90 

looS 24.5s 150.92 

'« B s 107.38 1.28 

Solubility of o Nitbophenol in Liquid 

Gnu. 0 QH.(OH)NQ, 

* • per 100 Gras. 

Sat. Sol. 


C*H 5 0 H 


?r C b , n 99 - 68 a. 99 

r §V #0 9 s*»a 

pfi H 6 N 144-44 71. M» 

I ’** 9 o. 05 ( 34 .s°l 

10.43 0.05 

C e H 6 Cil 3 IS -38 1.13 

Gaboon Dioxide. (Bath**, l 90 j-«.) 


C«H$Cil 3 


Gm*. 0 C»l6(OH)NfO, 
I*r itm Oms, 

Sat. Sot. 
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Solubility of the Three Nitrophenols, Separately, in Toluene, 
Bromobenzene and in Ethylene Dibromide. (Sidgwick, Spurrell and Davies, 19*5.) 

Gms. o C*H4(OH)NOjr per roo Gms. Sat. Sol. Gms. p QH4(OH)NOj per 100 Gms.Sat. Sol. 


r 

In QH 8 CH 8 . 

In C«H*Br. 

In QH.Bra. ' 

r. 

' In C 6 H 6 CH s . 

In QHjBr. 

In CtHiBr*. 

15 

46.9 


40 

70 

i8.s 

. . . 

31 

20 

55-2 

48.8 

47-8 

80 

28.1 

327 

52 

25 

64.6 

57-7 

56.8 

90 

54-4 

59-7 

73-2 

3° 

74.6 

67.2 

67.2 

100 

79.6 

80.6 

88.s 

35 

84-5 

78.3 

79 

no 

9 6-3 

9 * 5-3 

98 

40 

931 

89-7 

90.6 






t\ 

Gms. w QH^OHJNOa 
per 100 Gms. Sat. Sol. 

t* 


Gms. w CflH 8 ( 0 H)N 02 
per 100 Gms. Sat. Sol. 

t°. 

Gms. m C«H 4 ( 0 H)N 0 , 
per 100 Gms. Sat. Sol. 

39 6 

in QHfiGHj. 

463 

64 

8 

in CeHsCHg. 

16.44 

78-5 

in QH*CH S . 

70.50 

45-8 

6 

67 

7 

20.26 

82.3 

79-57 

48.9 

7 03 

71 

5 

33 -16 

88.8 

91-43 

54 

9.11 

74 

5 

46.93 

95 -i 

100 

58 

11.28 

75 

7 

57-71 




Solubility op o, m and p Nitrophenol, Each Separately, in Several Organic 

Solvents. ( Garrick, .1921.) 

Since saturation is reached very quickly with these compounds the determinations 
were made by adding to a carefully w'eighed glass stoppered flask, an accurately 
weighed amount of the solid and then a small amount of the solvent. The mixture 
was warmed slowly, while being constantly agitated, untill the solid just disappeared. 
The temperature was observed and the amount^ of solvent present determined 
by carefully weighing the flask. Succeeding determinations were made in exactly 
the same manner after adding additional amounts of the solvent. 


Ortho 

Nitron! 

enol. 

Mela 

Nitrophenol. 

Bara 

Nitrophenol. 


Crus. 


Cims. 0 * 11 * 011 . NO,1 my 


(ims.CJMUl.NO,!^) 


per 


pm* 


per 


■ ' 

-. **00*~- .~-s 





-*v 



100 gms. 

too gms.. 


100 gms. 

too gms. 


100 gms. 

100 gms. 

t". 

solvmil. 

slit. sol. 

tv 

solvent, 

sal. sol, 

t". 

solvent. 

sat. sol. 



Resu lts 

for the 

Solubility in Acetone : 



•4 0,2... 

10 * 2.44 

5 o, 60 

■ t”<>. '2... 

169 . 35 

62 .95 

0.0... 

188.7,8 

66.99 

6.0... 

13 r .42 

56.79 

10.1... 

190.91 

65.63 


204.47 

67.15 

1 1 . 5 .„ 

166.48 

62.48 

7 , 5 ,0... 

7 . 7 , 3.43 

69.08 

*7.4 • 6 ... 

7.29 * 8 

69.66 

16.1.., 

7.11.37 

67.88 

34.5... 

7 , 55 .7,2 

71 .85 

33 . 2 ... 

*262.74 

72.4'i 

'20.1.... 

7 . 58.()6 

70.50 

43.0... 

3 oi . 3*2 

7.5 .08 

4 1.7... 

284.10 

73.97 

7 . 6 , 1 ... 

•(98.97 

79*97 

. 55.7.... 

47.2.81 

80.87 

5 o. 4 — 

327.92 

76.63 

3 o. 3 ... 

566 .79 

84.98 

63 .o... 

533 .7.0 

84 . 7.1 

61.7... 

4o8.86 

80.16 

36 . 5 ... 

17,36.67 

97.. 5 o 

74 . 5 ... 

905.7.0 

90.0 5 

7 > - 7 ... 

546 , 8 i 

84,54 




84.0... 

1 3 o 5 88 

92.88 

85 . 6 ... 

791.31 

88.78 







97.0,.. 

1192.50 

92. 3 o 



Results 

FOR THE 

Solubility in Benzene : 



0.0... 

45.89 

3 1 .4 5 

6.0... 

o .63 

0.62 

8.0... 

0 .65 

0.64 

6,0... 

68.11 

4o . 5 1 

7 / 2 . 0 ... 

i .83 

1.79 

20.1... 

0.96 

0.95 

*4 - 1— 

io 3.84 

60.94 

38 .,o... 

4.99 

4 . 7 S 

3*2.1... 

1.67 

i .63 

20. U.. 

i 48.3 

59.7 V. 

48.o... 

9.86 

9.18 

41 . 3 ... 

2.83 

2 . 7 5 

26 . 

•46 .49 

7 v - 79 

57 . 5 ... 

9,0.96 

17.37 

65 , 5 ... 

8-79 

8.08 

3 o.i... 

365.41 

78. 5 i 

66.0... 

45.94 

3 i. 4 » 

73 . 5 ... 


Ki.78 

34 . 6 ... 

56 1. 5 9 

84.88 

74.0... 

120. 4 3 

54.63 

78.5... 

25 . 18 

20 . 11 

40. r... 

873.57 

89.73 

8 i. 5 ... 

37a . 5 i 

79 .o 5 

85 . 4 ... 

61.71 

88.09 




85 .o... 

571.09 

34.98 

91.0*. 

1 * 7 . 4.54 

56 .o 5 




87.8*. 

85 a. 5 1 

89.55 

96.5*. 

400.02 

80.00 

* Sealed tubes war# used. 




104.2*. 

1071.96 

91.54 
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Solubility of o, m and p Nitrophenoi., Kauh Sr pa it ati t.v, in 
Several Organic Solvents. (Con L 


Ortho Nitrophcnol. Meta Nitrophenol. Tarn Nitrophrttol. 



Gms. 


tJraa. 


Own 


C«H*OI£.NO,(o) per 


C*H*OH.Nt»,.m prr 


<■,«*«« mi*/* p. r 


"" "m w ,00 - 


•*** "■%! . ' 





100 gms. gras. 


toe pm. ora i«t». 


t<« gut*. 

tm itn% 

t*. 

solvent sat. sol. 


solvent m\ sol. 

1' 

**»tf Pfti 

MS »m! 


Results for 

the Solubility in Ethyl 

Alcohol 



0.0. . 

10.l6 ().22 

1.0.. 

116.91 43.87 

0.0, . 

112,75 

51.65 

6.7.. 

r 3 .oo ri. 5 o 

11.0.. 

143.55 58.94 

10.0 , 

1 33.84 

57.23 

12 4t • 

17.71 1 5 04 

2 , 3 . 4 .. 

183.77 7'. 

18 , 5 .. 

161 ri 

61.70 

17.3.. 

a^.oB 18.09 

3 t>. 5 .. 

221.2/$ 69.0’i 

26.1., 

193.78 

6 \ ,96 

2.3 . r.. 

34 . 3 i 2 , 5.54 

45.5.. 

3 oi .54 75,20 

iH.ii . 

244.89 


3 o.2.. 

60 ,58 41 .o 3 

5 o.7.. 

345.27 77.'V| 

45 . 

a7x.11 j 

; 3 , tii 

34.3.. 

200.00 66.67 

57 . 5 .. 

422.62 80,87 

52.:,. 

319,3 2 

7 '.’, Hi 

37.3.. 

545.48 86.68 

65 . 5 ,. 

554.25 8.4,71 

62.7.. 

415.4 3 

80., 60 

4 i. 3 .. 

1088.44 91*22, 

77.2.. 

85 x. 4*7 89,49 

71.2, , 

5 ..j 5 .on 

8 $, 5 o 



S5.o.. 

1 to 5 .2,5 91.72 

81.1 . 

8<m. 38 

88.89 





X<).X, . 

1016.75 

91 .0 » 


Results for the Solubility in Ktjiyl Kr*u h. 



1.0.. 

87.76 27.41 

+0.2.. 

105.92 5 1.4; 

1,0,. 

109,99 

52.18 

5 . 5 .. 

44 .Si 3 o.g 5 

8.2.. 

118,20 54 ,17 

to, I . , 

H». >6 

53 , 6 i 

to. 5 ,. 

59.41 37 . V.7 

12.2.. 

127.24 55.99 

J H, 0. , 

122,92 

5 *, 06 

i 5 . 8 .. 

Si.07 44.75 

a.'). 5 .. 

143.67 58 .96 

2„J. t , . 

rii.is 

56.74 

21 .9., 

1 38 .79 58.12 

3 <). 5 .. 

178.7.4 r>:i.x,, 

28. ; . . 

1 33.0 2 

>7,07* 

27,8.. 

9 . 49.45 71.38 

48 . 5 .* 

212.75 68.0,* 

it 

I 3 * 1 . 2 3 

58 , jut 

33 . 2 .. 

480,61 82.79 

>9. 0.. 

269.22 72,92 

38 . 1 , 

1 4 «|. 2 *i 

29,89 

37 . 5 .. 

91.5.45 90.9.3 

68,6.. 

3 f> 5 .o 6 78.03 

4 <; k. , 

167,66 

62, #34 



7 * 5 . 0 ., 

50 H. 8 (j H'i .58 

5 9 . 9« , 

202.07 

66,89 



83 .o.. 

1065,84 91.42 

70, 1, . 

249,39 

;t. 3 H 





87,8*. 

3 Ho . #9 

-9.2,3 

* Sealed tubes were used. 



97. I * , 

186 ,58 

8 5 , 5 1 





to! ,9* , 

toot, 5 o 

90,92 

Solubility of Ortho Nitrophenox in Mixtures of 

Alcohoi 

AND OtTNOtTNI', 


at 20-m 

(Puehor and Orbit, ItsltJ 



Per cent 


Per mil 


1***1* reel 



c 7 h»n 

Gms. CgR^OHNOi (0) 

c: t K,x 

Gms, 

C.H.h 

Urn* { « 

In solvent. 

per 100 pins, solvent (?). 

In solvent. 

per 100 #ms. wlvetit s t\. 

In inlvrnt prr 1**» gm* « 4 ***nf ■ 

o.o-(= 

CAOII). 404 

47.5.. 

. . . IO08 

80. . , . 

..» 1206 

10.0.. 

*. 5o4* 

5 o.o. . 

.... 1 00 5 

90, , , , 

. . , , 1 16 

>*» 

23.2. . 

. 720 

60.0.. 

.... 1152 

tOO, . . . 

. ... 

37 . 5 .. 

...... 864 

70.0. , 

. ... 1224 
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The critical solution temperature of mixtures of q Nitrophenol and 
Naphthalene is 4a.5 0 . (Lecat, 1929.) 

Freezing-point data are given for mixtures of Nitrophenols and: 

Acenaphthene(io) Cinnamic acid (33) Nitro mannite(4i) 

Acetamide(4a) Cinnamic aldehyde!7) Phenylene diamine(4) 

Aceto phenone(s) Di methyl oxalatef33) Picric acid!3) 

Acetyl q Nitrophenol i 24) Di methyl pyrone! 18) Quinone(9) 

Amino phenols!6) Di nitro phenol(as) Salicylaldehyde(7) 

Aniline!3) Di phenyl amine(15)(ai) Styph nic acid(36) 

Anthracene(16) Di phenyl methane(14) Succinimide(8) 

Antipyrine(io) Fenchon(8) Succinic acid(33) 

Azobenzene(38) Methylene dioxybenzal Sulfuric acid(19) 

Benzal acetophenone(i) aceto phenone( 1) Toluidine(4> (29M30) 

Benzamide(aa)(4a) Naphthalene!a)(23)(37) Tri chloro acetic acid(17) 

Benzene!31) Nitraline!40) Tri methyl carbinoKsa) 

Benzohhydrol( 39 ) Nitro benzene!9) Tri nitro phenyl methyl 

Benzo phenone(7) Nitro chloro benzene(40) nitramine!35) 

Camphor!11)(28) Nitro phenols(26) Tri phenyl carbinol(16) 

Carbazole!13) Nitroso phenol(20) Tri phenyl methane!12) 

Cineole<29) Oxybenzaldehyde!34) Urea!3) 

Nitro toluene 37) Naphthylamines ^43) 

(1) As&hina, 1934; !a) Kremann, 1904; (3) Kremann and Rodinis, 1906; 

\ 4) Kremann and Petritschek, 1917; (5) Kremann and Marktl, 1920; (6) 

Kremann, Lupfer and Zawodsky, 1920; (7) Kremann and Zechner, 1918, 1926; 

(8) Kremann and Dietrich, 1923; (9) Kremann, Sutter, Sitte, Strzelba, 
and Dobolzsky, 1922; lio) Kremann and Haas, 1919; (11) Kremann and Odelga, 

1921; l12) Kremann, Odelga and Zawodsky, 1921; (13) Kremann and Slovak, 

1920; (14) Kremann and Fritsch, 1920; (15) Kremann and Schadinger, 1919; 

(16) Kremann and MU Her, II, 1921; (17) Kendall, 1916; (18) Kendall, 1914a; 

(19) Kendall and Carpenter, 1914; !ao) Jaeger, 1908; (21) Giua and Cherchi, 
1919; !aa) Puschin and Rikovski, 1930; (23) Rheinboldt, Henning and 
Kirscheisen, 192s; (24) Boesken, 1912; (25) Crompton and Whiteby, 189s; 

I26) Garrick, 1921; (27) Saposchinikov, 1904; !a8) Jefremov, 1919; (29) 
Pawlewski, 1893; <3^ Philip, 1903; (31) Bogojawlensky, Winogradow and 
Bogobubow, 1906; (32) Kremann, Mauermann, Miiller, 11 , and Rosier, 1922; 

(33) Kremann, Zechner and Drazil, 1924; < 34 * Kremann and Pogantsch, 1923; 

(35) Jefremow and Tichomirowa, 1926; (36) Jefremow, 1934; ( 37 ) Crockford 
and Simmons, 1933; (38) Kremann, Zechner and Weber, 1924; (.39) Kremann 
and Drazil, 1924; Uo> Grimm, GUnther and Titus, 1931; Ui? Urbanski, 

1934; (42) Kremann and Auer, 1918,( 43 ) Kremann and Grasser, 1916. 

NITRO HYDROQUINONE, NITRO PYROCATECHOL, NITRO RESORCINOL NO g C c H^OH) £ 

Freezing-point data for mixtures of each of these compounds and Styphnic 
acid a te given by Jefremow, 1934. Results for mixtures of each of these 
compounds and Camphor are given by Jefremow, 1919, and Kremann and Odelga, 

1921. 

PI NITRO ANILINE (N 0 g ) £ C 6 H 3 NH g . 

Freezing-point data for mixtures of 2.4 dinitro aniline and 2.4*6 tetra 
nitro methyl aniline are given by Jefremow and Tichomirowa, 1928. 



BENZENE C 6 H q . 


Solubility of Bbnzsni zn Watim. 


The results of 

Hill. 1922; Barbaudy , 1926b; 

tlspensk i , 

19 jq; ami (irons 

and Saylor, 1931* 

were plotted 

and the following values 

taken from the 

average curve. 





0 

Gms. C a H 0 per 

e° 

Ons. € 0 !i 6 ptr 


C ft H e per 

t 

100 gras. H g 0 

t 

100 gras. HgO 


100 *tt. HjO 

0 

0.153 

30 

0.190 

70 

0.377 

10 

O.163 

90 

0. 206 

80 

Q*S2% 

20 

0.175 

50 

0.22s 

90 

o.;ws 

2 $ 

0.180 

60 

o.aso 

10?. 

® a*$07 


Solubility of Watbr in Benzene* 


The results of Groschuff/ 19x1; Clifford, 1921; Rosenbaum and Walton, 
1930; and Tarassenkow and Poloshinzewa, 193a, were plotted and the 


following values taken 

from the 

average curve. 



t° 

Gms. HgO per 

IOO gras. C 0 h q 

c° 

Gms. HgO p*r 

100 gras. c e H e 


Om, Hj >0 per 

jop #ui. 

0 

0 *0275 

30 

0.072 

60 

0.256 

10 

O.O36 

40 

0.102 

70 

0.380 

20 

25 

0.050 

0.060 

50 

0.147 

80 



The partial vapor pressures at 30 0 of aqueous solutions of benzene 
are given by Saylor, Stuckey and Gross, 1938. 

Solubility of Benzene Vafoh in Wat eh at I Million. USD.) 

A mixture of air and benzene vapor of known competition wni shaken with 
water at a 5 ° and the residual mixture analyzed by means of a Haldane analysis 
apparatus. The amount of benzene vapor dissolved was thus found by difference* 
The coefficient of solubility (volume of gna, reduced to o<\ which dissolves in one 
volume of water at 25 °, when the pressure of the gas over the water in e ;fk> mm.) 
was found to be a a5 = x. 5 . 

From this value it was calculated that approximately 0,07 ee, of liquid benzene 

is dissolved by 100 cc, of H a 0 at * 5 °. 


Solubility of Benzene in Sufkii-heateo Wat eh. f Jaeger, imb.j 


The determinations were made in a large shaking autoclave. Mixtures of Sou cc. 
of benzene and 2 liters of water were shaken *0 minutes at each temperature, 
and then allowed to stand 20 minutes, 5 oo cc. of the solution was withdrawn and 
allowed to stand a day. The volume of separated oil was then carefully determined. 

tf.................. m\ t«w. **•% i«;c »r. 

cc..C,H, dissolved per ioocc. H s 0. o.a 0.6 *.t 7.3 to.fi j4.fi 

The following values were obtained for : 


Solvent Benzol Pure Benzin fro® Petroleum 

(b. pt. 140 M 90 0 ). (b. pt. 65 * I 00 8 ). 

_ , v - .. M '- *»*• w. t. rjr. *»•. ■ m *. 

Gras, solvent benzol Gms Benzin 

per 100 co, H t 0 .. o „04 0.17 j.i 5 per 100 cc. 11 , 0 .. <>.i>4 0.1 0.9 

100 gas. Ag. 0.4 a Sodium Oleate Solution (- i0 .8 gm. Na Oleate per 
100 gms. solution) dissolve a.o gms. CL EL directly and 11*9 gms. by 
mixing benzene and oleic acid and adding the f.atenl •* - --- - * “ 
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The System Benzene, Phenol and Water at 25 0 . 

(Horiba, 1914-) 

In the case of phenol, the bromine method was used for its determination. In 
the case of the pther two compounds, the amounts required to produce constant 
turbidity were measured directly from burettes. 


Solubility of Benzene in Aqueous Solu- Solubility of Phenol in Benzene Solu¬ 
tions Containing Phenol and Vice Versa, tions Containing Water and Vice Versa. 


d M' 

Gms. per 100 Qms. 
C4H4OH+C«H« -f HsO. 

Saturating 

Phase. 


Gms. per 100 Gms. 
C*H*OH-f- CeHa +HaO. 

Saturating 

Phase. 

98 

I .0002 

' aHftOH. 

0 

CttlU. * 
O.I98 

C«H« 

it 

CsHtOH. 

29.29 

qh«. 

0 

CeHsOH 

I.0008 

1.059 

0.204 

“ 

... 

7 I -63 

1 

.62 

«< 

I.0021 

2.602 

0.205 

u 

... 

74-5 

3 


CiHsOH 4 *C«Hi 

I.OO305 

3-526 

O.199 


1.0256 

69.18 

16 

33 

C0H0 

. . . 

s-6s 

O.17 C«H«+CeH#OH 

0.9891 

55 - 8 ° 

36 

13 

u 

. . . 

5-953 

0.132 

C«H*OH 

0.9629 

44-39 

50 

56 

a 

1.0059 

6.5x6 

0.075 

« 

0.9142 

21.15 

77 

22 

a 

I.0069 

7.683 

0.025 


0.8818 

4.78 

94 

98 

« 

I.OO73 

8 . 1 9 5 

0 

a 

0.8764 

O 

99 

95 

u 


Data are also p;iven for the solubility of phenol &s solid phase, in C*He and in 
water and in their mixtures. A complete table for the conjugate points, shewing 
the distribution of phenol between the aqueous and the benzene layers, is given. 

The results agree with those of Rothmund and Wilsmore. See page 385 * 

The surface tension, density, viscosity and index of refraction of 
various mixtures of benzene phenol and water whose compositions fall 
within the completely miscible part of the system, are given by Wiedman 
and Swear ington, 1931. 

The following values in substantial accord with those of Horiba, 

1914 are by Vondracek and Dosta!, 1936. These authors used the synthetic 
method and from the observed temperatures of appearance of opalescene 
of known mixtures,values for given temperatures were obtained by graphical 
interpolation. 

Results at 20 0 Results at 30 0 


Gtas. per 100 


pogeneous mix curt 


Qros. per 100 


mogcneouf.; mixture 


2 . 6 l 

64.71 

32.68 

4.13 

54.53 

41-35 

5*99 

43 ? 97 

50.04 

8.92 

31-49 

59-59 

13-69 

17-71 

68.60 

18.08 

9.43 

72.50 

21.98 

4.64 

73.38 


1.77 

73.00 

25-33 

3-77 

58.51 

37*72 

5.60 

47.67 

46.73 

8.46 

35-06 

56.48 

13-22 

20.57 

66.21 

17.63 

11.72 

70 . 6 $ 

21.55 

6.50 

71-95 


More recent determinations of the equilibrium in this system at 8o° 
and at 90°, made by the synthetic method,are given by Merclin, 1938. 


Solubility of Benzoic Acid in Benzene and Vice Versa. 

(Roloff, 1895.) 

»*. 



Gms. Cal&COOHper ph ft o- 

xoo Gms. Sat. Sol. h0ua 1 na8c * 

5-37 

0 

CgHj 

20 

8.8 

CtHsCOOH 

5 

1 -75 

u 

30 

i3 

U 

4-5° 

3-95 

<( 

50 

2 5 

it 

4.20 

5 

CA+CeHsCOOH 

70 

43-5 

a 

5 

5-°5 

CgHaCOOH 

90 

64 

it 

7 

5-So 

u 

no 

91-5 

it 
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Mutual Solubility of Bkmzkne aim 4 Nafhtiialksk Pztiur*, 
C#Hi(N 0 *)i 0 H.r,»H? 0 !L (ic..r.h.ff . 

Synthetic method used — nee Note, j». 29 2 . 


fc° 


Gm«. 

Ficmte 

liras. 

U 

t ■■ 


H* 

% 5 7 

fial:#. 

t .ins 
Hfluirlir. 

a 


r S7 


100. 

. . . 

Too.o 

in 

.6 

I ■ 

*73 

I 

°37 

*0 

2 

148 

•4 

2.128 

0.115 

79*3 

102 

.0 

t 


I 

7% 

11 

. 2 

137 

4 

I.274 

0.170 

61.1 

m 

• 5 

0 

3 «>o 

H 

. 430 
Mo 

0 - 

■95 

i 34 

.2 

I.384 

0.297 

49 3 

4 

.6 

I 

3*9 

jf 

0. 

■ 4 l 

126 

,8 

1.019 

0-343 

38 3 

3 

-02 

’ 


100 

© 


<* 

a •- Mols. P Naphthalene Picrate per 

100 

. Mola. , 

m£ /t 

Xupthalrnc 


Picrate plus Benzene. 

Determinations for a large number of isothrrme* are alstu given. 


Freezing-point data are gives for mixtures of B* tut nr ami; 


Acetamide!33) Di cetylf22) 

Acetic acid! 3) {4M6) t29)Di ethyl amine!S** 9 ) 
Acetone(39) Di ethyl ether!39) 

Acetonitrile!20) Di methyl aniline 

Allyl iso sulfocyanidebolDi nitro benzenes! 1) 
Aniline!a) <30) Di nitro toluenes! il 

Azoxyanisole(n) Di phenyl! 14) 

Benzhydroltio) Di phenyl amine!5M9I 

Benzilmono.oximes(40) Ethyl alcohol!a*) 


Benzoic acid!3)!36) 
Bromo benzene<41) 
Bromoform!10) 


Ethyl bromide!251 
Ethyl ether!BH 3^1 


Nitro b*flxfti 4 *hy 4 e ! ml 
Nitro benzyl chloride!aol 
Nitro me*thane!30) 

Nitre phenols!til 
U i t ro 1 ol nr nr 1$7 f I 30 f 
Nitro tolui4ioe!j?l 
Paraldehyde I»s) 

Pentane14a I 
Phr&Aftt hrrtie I 9 l 

Pirryl chloride!46J 
Prop ton it rile! jp! 


Ethylene bromide Is HyMjoi Propyl alcohol til 


Bromo nitro benzene! u) Ethylene chloride! y l! ail Quinine! lit 

Tl_ A ... _ .... . I . .... i . S * A ,..U * 


Bromo toluene!15) 
Butyro nitrile!20) 
Camphene!12) 
Carbazole!9) 

Carbon disulfide<27) 
Carbon tetra chloride 
!30)(43)(35) 
Chloro acetic acidta9) 
Chloro benzene!41) 
Chloroform(31)(24)(42) 


Sulfur dioxidriuii 
Tetra methyl dijustttc 
beftthydrolI tot 
Thiophenei 
Toluesef 33I 
Toluidiae! ji1 1 371t301 
Tri chloro acetic ae Iff 1 39! 
Tri ethyl amtnrijcif 
In nitro fitnieitf*ijbt 


Formaaidelao) 

Fluor© benstatl4.il 
Guaicolli?) 

Heptane14b) 

Hexane!31H4b I 
Hydrobromic acid! ml 
lodo benzene tail 
Menthol Is I 

Methyl alcohollSi ,,. 

nLT J - - NaphthaltntljHSHoHiaHlrethaiel ibH j4H;isH |il 

Chloro nitro benzene! u)Napht hoi! 9) Valero nitrile!*®) 

CresOKa) (21) Nit rani l inta! tal lyleaei 1511 $ ff 

wclohexane! 13) Nitro benstatlsM 30I 

I ol 1$7 1 

ti) Kremann, 190B; ta) Kr mmn mi Rorjaaovict, 191b; ijl iulnff, *195; 

4 Dahms, 1893 * 189b; (5) Dahms> (61 laud# 19*2, it on; 17) Baud 

and Gay, 1910, 1911; (8) Pickering, 189j; tgi 8rwi # t*vM; !«! Schmid! In 
and Lang, 191a; (n) Bogojavlensky, Klaogradov and Bttgtjbttba*, web; S »af 
L 191ar (13 ’ «w«r#m and foul mm, wt»?. 1908; 

n^Li b " r ! 2 “ d Rei ?’ t 1915 ' <ls ' ?«*««> »«d topela. »«<> 7 ; U*>t ftmehin, 
M ?“T 0 I ic , h \ m4: 1171 p “» cbi8 Riktmski, w»7#tVanlb-r»on- 
n«P?»a 2 2’» 19 Tsakalot<,a «“1 Guye, w»o; iaol Joukovnky, w w; )a»! 
7 ^f v “ d M#d «^: ? 939: u ,aal Sew. W 3 »l lai< Mole, and ,t»*ww, mi; 

( 37 ) Hlrahh.ro^i' 35 1939 * ,a ** Haron «k, HU In and tleward, Wda; 

i t e 8> Hurui « aflrt WS! la,l Kendall and 

Nakitsuchi PTu’i. 1935 '" ! 3i ’ «9J«; ijji .Mnnukuri and 

SSmll’ 33 N f“ s “ cl,i ' 1936 : <341 fHinchin. was; M?1 hisehln 

?; o 9 P : (36> W8; U7» Uennar,. wabf IjBl 

ruscnin, 1929 (39) lamamura. ^ u.-i.- ....... . 
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BROMO ANILINES fi, d and p BrNHg. 

Freezing-point data for mixtures of Bromo anilines with Picric acid 
and with Tri nitro benzene are given by Hertel, 1924. This author also 
gives results for mixtures of Chloro anilines and Picric acid. Results 
for mixtures of g Chloro aniline and o Anisidine are given by Aoyaraa 
and Morita, 1933. 


o, rn and p CblorANILINES, o, m and p ClC 6 H t .NH 2 . 

Solubility of Each in Water. 


Ortho Chloraniline. 

(Sidgwick and Rubio, 1921.) 
Meta Chloraniline. 

Para 

Sec Note, p. S8.0, 

Chloraniline. 

t°. 

Gm*». aClG'II,NH, 
per too gms. sat. sol. 


Gms.m ClC # H*NII» 
per too gms. sal. sol. 

f. 

Gm %.p C1C.II NHj 
per too gms. sal. sol. 

— 2.1. 

.. 100.0 * 

— 10.4. 

IOO.O * 

70-5.. 

.. 100.0 * 

7.0. 

99-8 * (tr.pt.) 

—15.0. 

99.5 * (tr. pt.) 

69.0.. 

.. 99.11 * 


99*44 

— 6.0. 

•• 99- 51 

67.0.. 

9*41 * 

75.0. 

98.5o 

4*36.0. 

.. 98.85 

65.o.. 

9?* 5 * 

n 5.0. 

.. 97.58 

96 • ox 

88.0. 

.. 97.90 

88.0.. 

96 75 

i55.o. 

i3o.0. 

gG.SO 

100.0.. 

.. 96.27 

i58.o. 

3 35 

i5o.o. 

2.23 

i 45 .o.. 

. . 94 .2.8 

13o. 0. 

•A.«9 

ix5,o. 

i.47 

x6o.O.. 

.. 4.62 

<)5.o. 

1. 25 

100.0. 

0.91 

136.0,. 

3.26 

80.0. 

i. 04 

75 .o. 

0.574 

111.0.. 

2.20 

7r.o..,. 0.916 

* Indicates cases tn which a 

solid phaao separated. 

0 0 

<0 vf 

I . 04 '* 
0.525* 


Solubility of o m and p Chloranilines in Benzene. 

(Sidgwick and Rubio, 1921.) 

The synthetic method was used. A solid phase separated in each case : 
Ortho Chloraniline. Meta Chloraniline. Para Ghlorattiline. 


Got*. 

oC 1 C 6 H,NH, 
tier tOO sms. 

Solid 


Gms. 

m ClC» II*Ml 
per 100 gms, 

* Solid 


Gms. 

p ClCJkMI, 
per 100 gram. 

Solid 

r* 

sat. sol. 

Phase. 

t*. 

sat. sol. 

Pitas©. 

t*. 

sat. sol. 

Phase. 

*— 5 . 0 ,.. 

06.OO <>CtG»II«MU. 

— 10. 4 -. 

. 93,48 mClCVkNH 

70.0.., 

98.90 pClC.H 4 NH t 

— 8.7*** 

91.10 

» 

— 21 .0. . 

. 86.18 

ft 

60.0... 

85.24 

» 

— 1 4 * 4 * - • 

83 .i 3 

» 

— 25 . 0 . . 

. SO.82 

ft 

47 - 8 . • • 

65.36 

ft 

'“ 23 . 0 . ,. 

72.63 

» 

— 29.O*. 

. 75.5 

34 . 8 .. . 

45.47 

» 

— 35 . 0 *.. 

68.5 


—» 4 - 4 .. 

. 6433 

C.H« 

25 . 7 . . . 

33.93 

» 

—2I.0.., 

57.26 

C e H g 

-- l6.2. , 

. 47 -oa 

)> 

i4-o... 

21.29 

ft 

— 17 . 4 . .. 

5 o .86 

» 

— 14.0 .. 

. 43.28 

» 

8 . 5 ... 

15.43 

» 

— 12,0. . . 

39.50 

» 

— 10.5. . 

. 35.48 

<c 

2.4... 

9-4a 

ft 

— 6.2. . 

26 /|6 


— 5 0 .. 

. 23.68 

ft 

-Hi. 5 *.. 

8.5 


— 0.8... 

* 4 * 9 5 

>; 

— 0.4. . 

. 12,97 

» 

3.4... 

4.66 

G.H, 

*4*- I.5..S 

8 . 72 

» 

*4- 2 . 0 . . 

7.20 

ft 

4 . 2 . .. 

2,87 

» 

5 . 5 .. . 

* Kutec. 

0.0 

» 

3.5.. 

. 0.0 

» 

5.x... 

0.727 

» 

















Distbibution or o, ■ and P Chlok Anilines Bbtwbbn Watbb 

AND OtHIE SOLVRNTS AT J*i 0 . 

(William end Sopor, 1930.2 




wRwise of CcweewcruiieB 

DietriOutico 

Solvents 

Compound 

m- HOU. C^CISH^ rnr 
liter m* Isyvr 

Ouerneitat 

Water and Benzene 

& Chloroaniline 

0.00115 O'. 00 >00 

U 9 

11 * H 

a " 

0.008.1a 0.003a? 

8b.a 

ti * * 

p 

0.0014,1 • 0.00348 

ha,4 

Water and Heptane 

p w n 

0.0114 - 0 , 0143 , 

’ . .. - : # .. 

a.31 

_ 1 % .2 


Results are also given for the distribution of p chlorn aniline be tweet 

aqueous potassium chloride and bromide solutions and heptane. 


PHENOL C e H g OH. 

Freezing-Points of Mixtures or Purnox. ani> Water. * ttbmi*** «mt mi.) 

Carefully purified natural phenol was used. To weighed amount* in tent tubes 
of 20 X 3.2 cm., weighed amounts of If^ O were added and tlm mixtures slowly 
cooled while being stirred. Near the estimated f. j»t, the mixture w m smulml by 
adding a small crystal of solid phenol or of phenol hydrat*. “ lhr highest . 

rature at which permanent crystals could he obtained w«# taken as the f pt. 
of the mixture. ” 

, CHnOtt 0«lS» I .tt , on 

r» a«o*i 

'iC«ll k nir.li t O 

m rittiihiirium 
with I»<| n * d 

hydrate t!on ■ 
f anting water. 

II ,*M*« H,o I let 

Ire 


(Iras, C,H,OH 

t*; per 100 gras. mlxturt*. Solid 1 **umnp, 

k< t*” 

lira* t.lij 
»* 

4 o. 8 (ra.pt,),, 

100.00 

C|H t OH 

....... 


33.0 . 

98 1 

C«H»OH 4 liquid 

15 , t ».., . . 

KH 

* 9-8 . 

97 / 

phenol contain 

* 3 / 1 . . . , . .. 

Hi 

23.1 . 

95 > 

mg a C, 11,011 

I*. 4 '....... 

7*1 * 

16.2 . 

9 * \ 

If a O in sol it- 

«4 . a.._ 

7 * 

15.9 . 

9 I- 8 SJ 

lion. 

14 , 4 ..., , . 

«i * 

l 5 . 8 (Eut«c.l.. 

91 . 7 a 

«*o 

0 , 8 'nluUff s. , 

5 

i 5-9 . 

9 r , 5 i 

(M 

o.b,,.,,,, 

1 

15.9 (ra.pt.).. 

91 -a 4 

» 0 , 11 , 011 . 11,0 

0 . 4 S.. 

4 


(M 8C|H a OH»HjiO in eqaiUhrlam with liquid 
hydrate containing phenof. 


o.l*. 




* liquid taf»» auMumUt b*t«w>*«» «ft#«s two 

point* 

At^ concentrations of phenol between S3 and *jt per cent th*f» is a xstetustabift 
equilibrium having two liquid layers nrid solid phennl in inetnstahl*^ equilibrium 

with liquid phenol containing water 


t*» «*»*«! U".t. 

Percent G fi H 5 0 H. 91 


ft - . 3. 

m 


r.s. 1* ?. f" V $* * a" * if u t m nRaisr.f t*.». 

77 7^ to *| 7,5 7,0 t #3 ft. 

Additional data on this system are also given by Hailey, 194 $, 


r t 
80 
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Remarks on the experiments of Rhodes and Markley (previous page;. 

Phenol forms a definite hydrate, 2 G n H 5 OH.H 2 0 melting at i 5°.9 and forming 
eutectics with anhydrous phenol and with ice, respectively. Because of the 
tendency towards suspended transformation, the solid phase which ordinarily 
appears when a mixture of water and phenol is cooled, is the motastable anhydrous 
phenol. Hydrated crystals were obtained only by seeding with hydrate or by 
cooling to very low temperatures. Hydrated crystals were originally obtained 
by cooling a solution of i 5 per. cent H a 0 in phenol for i hour to a temperati re 
of -"-78°. These were used for seeding in order to obtain points on the stable 
curve. This method avoided supercooling and suspended transformation. 

(Approximate "data for the f. pt.. of mixtures of phenol and water are given by 
Hoff or t, 1922:! 

Mutual Solubility of Phenol and Water. (Hill and Malisoff, 192c.) 

Highly purified materials were used. The m. pt. of the phenol was 4o°.92 zb 0.01. 
The two bulbed solubility flasks described in J. Am. Cham. Soc. r J$» ti /,3 (1928) 
were used. At higher temperatures up to the consoluto point 66°, the plethostatic, 
method of Alexojeff was used. 


I'lionol IMiaso Water Phase 


r 

wt. ‘V oCuK.dn. 

tU'iinliy. 

wt. */„ "»i 6 oiir 

density. 

20... 

72.16 

X .of »41 

8.36 

X.OQ18 

2 r >,. 

71.28 

I.0469 

8.66 

x.0045 

3 o. 

69.90 

I .o /,79 

9.22 

I .0039 

35 . 

67 .63 

I. o /,<>5 

9.9* 

0-9974 

54.83 . 

59. 27 . 


- 

- 

57.30. 



*4.67 

- 

5 9 .70 . 

55.76 


- 


62 .55 . 

5 ’x. 87 


- 


62.. 



19.35 


65 .7 {. 

44 .‘#> 


- 

... 

65.79. 



27.77 


66 .01. 



29.1 i 


65.79. 



3 o 21 


65 ,qo. 



3 1 .35 


65.84 . 



32.23 


65 . 86 ... 



3 v.. 7 «) 

.... 

65 . 8 /,. 

3 . 1 . 

- 

*“ 

- 


According to Bailey, 192$ the two liquid layers are in contact with solid phenol 
at i°-7 and contain respectively 7.6 and 76 wt per cent C fl H s OH. The critical 
solution temperature is 65 . 3 ° and the corresponding phenol 'content, 36.5 per cent. 
A few determinations for the above system are given by Dubrisay, Tripier and 


Toque t, 1918, 1919. 

Several determinations of the mutual solubility of phenol and water at tempe¬ 


ratures between 66°.0. and 71°.! and at pressures up to 1000 kilograms are given by 


Timmermans, 1929,. 

The temperature of clouding of various mixtures of phenol and aqueous solutions 
of sodium hydroxide, barium hydroxide, calcium hydroxide, sulfuric acid, hydro¬ 
chloric acid, sodium sulfate and sodium chloride wore determined by Dubrisay, 1921, 


1922, and by Dubrisay, Tripier and Toquet, 1918, 19x9. The presence of acids, 
bases and salts was shown to modify considerably the miscibility of liquid pairs. 
In general, various mixtures of 0.1 normal aqueous solutions were added to equal 
volumes of phenol (treated with just enough water to cause it to remain liquid at 
ordinary temperature) and the temperature of clouding determined. This method 
was applied to the study of reactions such as the saturation of acids by bases, 
formation of double sulfates and in general, physical chemical volumetry. 

The miscibility of phenol and water as influenced by a third substance, such as 
azobenzene, anthraquinone, naphthalene, naphthylamine and salol was studied 
by Boutaric and Nabot, 192X The results are given in terms of the ratio of the 
elevation of temperature produced by the addition of the third substance to given 


mixtures of phenol and water. 










PHENOL CiHsOH. 


Solubility of Phenol in Wat*h. 

(Alexefew, iS&6; Schrrinrnukrr. r**>; i&J* ) 

The determinations were made by the “Synthetic Metluxi, 1 * for which, see 


Note, p. 292. 

tint'i I'hrnut f*r? j 

, | J »4 j a 

t\ 

r“ 

Aqueous layrr. 

Ph«*n*»l lu»vrr. 

10 

7 s 

75 

20 

8-3 

7 * ■ f 

3 ° 

8 .cS 

(u) H 

40 

9.6 

66. c| 

5 ° 

12 

ru 7 

55 

HI 

50 ■ 5 

60 

16.7 

55-4 

6S 

68.3 (crit. temp.) 

21.1) 

33 J 

40 ■ - 


Results confirming the above, and also viscosity meusurrmettf % arc given by 

Scarpa (190a). 

The complete T — x data for the system are given bv Stuns and Maarn* * tot 11. 
F.-pt. data for the system are given by Hum (iqt 1) and P.itn n»» and Am$» 4 a 

(189 7). 

Vaubel (1895) states that too gms. *mt aqueous .’« 4 ntnm nmuui 0.1 gum, 
phenol at 20 0 . Sp. Gr, of solution * 1.0057, 


The following more recent determinations of the cofhpiMr T• % diagram 
of the system are given by Campbell and Campbell, *9 *?. These authors 
determined the composition of the two layers at temperatures up to 
by the re frac tome trie method and do not claim mi accuracy equal to the 

results of Hill and Malisoff f 1926. 


c° 

Gm®. C fl H g 0 H per 100 p». 


. » 

# lq lm» and 

t»r 100 
Vfctndl 

0 *. l%M#f 


/ Aqueous 


-V 

prttvnt. 

t 



layer 

layer 


Vapor * 


l«y*r 

m#»r 

f»t»r ♦ 

-0.3 

0.9 

— 

Ice 4 * solution 

45*7 

9.7 

04,9 

3 liquids 

-0.4 

a.8 

— 

H 

H 

50.0 

11.5 

03,0 

»i 

- 0.7 

3*3 

— 

I* 

n 

55*5 

uai 

60.0 

« 

-1.0 

4*0 

— 

t* 

it 

59.8 

U * 6 

57*7 

« 

-1.2 

5*0 

— 

W 

It 

60.5 

14 *« 

55*5 

« 

-i.3(Eutec.)5.B 

— 

n 


15.0 

59.0 

“ 

0.0 

5.3 

— 

tt 


65,0 

18. 5 

50,0 

rt 

+i.3llnvar.)6.8 

76.0 

2 liquids 4 '* 

66,8 

. 14.5 

14.5 

i liquid 

2.0 

6.9 

75*6 


tt 

4*9 


79.3 

Solution 1 

a 3.9 

7*8 

71.3 


tt 

7 .a 


79.8 

" C-fLOf 

29.6 

7*5 

70.7 


II 

10. a 


n% t j. 

*.1 4 

32.5 

8.0 

69*0 


II 

16, t 


m* i 

8 * # 

38.8 

7.8 

66.6 


H 

16.7 

— 

89,1 







10* * 


90* 0 

** 






ai ,9 


11,0 

H *» 


, These authors also give results for the refractive indices* surface 
tensions, viscosities, vapor pressures and composinon of the vapor phases 
of the phenol-water system. They also five similar results for the system 

phenol - 4% aqueous succinic acid. 
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Additional results for the mutual solubility of Phenol and Water are given 
by Dolique, 1932 and by Smith, 1931. 

The densities of a series of aqueous pnenol solutions over the whole 
range of miscibility at temperatures between 20° and 70° are given by 
Howell, 1932. 

Results showing the influence of various salts upon the Solubility of 
Water in Phenol at 18 0 are given by Cernatescu and Papafil, 1927, and 
Cernatescu, 1928. 

The effect of various concentrations of several potassium salts and of 
malonic and succinic acids upon the solution temperature (65.6°) of an 
aqueous phenol mixture containing 36 wt. % C 6 H 5 0 H is reported by 
Culbertson and Palmer, 1931• 

Ferguson, 1927, found that the consolute temperature of the system 
phenol-water was raised from 65.75° to 68.4° by 0.85% q cresel arid from 
65.75° to 66.5 0 ' by 0.8% quinone. 

Results for the effect of various concentrations of HgCl«, CuCl and 
HCi upon the critical solution temperature of the system phenol + water 
are given by Carter and Megson, 1927. 

Results for the effect of increasing amounts of ammonium, potassium 
and sodium salts upon the temperature of solution of 36.1 percent phenol 
in water are given by Duckett and Patterson, 1925* 


Equilibhiom in the System Phenol anb Water at Tkmpbeatukes Below 13°- 

(Jones, 1027 .) 

The determinations were made to clear up the uncertainties in regard to 
the hydrate of phenol and the eutectic points of the system. 


Dm®. CqH j?pH per 
100 00®- B&c. 801. 


Solid Q Oms. C e H g 0H per 8olld 

Phase 1 100 gms. sac. sol. Phase 


- 0.534 2.803 

-o.843Eutec.4.6o7 
-1.174EUtec.6.839 
0 7.005 

0 4.695 

4.93 5.530 

(1) Under water. 


Ice 

"+(C a H 8 0 H) g .H E 0 

"+ WH 

C.H.OH 


9.93 6.771 ICjHj.OHIjj.HoO 

12.17m.pt. ( 1 ) — "t Phenol rich 


1.0 " 

(1) — 

liquid layer 

C A 0H + 

Pnenol rich liquid 

0 

7.147 

4.93 

7.308 

" layer 

9.93 

7.454 

tt 

13.00 

7.574 

»i 


SOLUBIUTT OF PHBNOL AT ROOM TEMPERATURE IK 
ORDINARY WATER AMD IN HiaVI WATER. 

(Nachod, 1936.) 

An excess of phenol was shaken with ordinary water and with heavy water 
and the milky emulsions subjected to centrifugation. 

100 gms. sat. solution in ordinary water contained 8.2 gms. CJi 6 0 tt. 

100 gms. sat. solution in heavy water contained 6.2 gms. C e H g 0 H. 

The critical solution temperature of a 35-2 percent solution of phenol 
in ordinary water (H^O) is 66 . 45 °« 

The critical solution temperature of a 35.0 percent solution of phenol 
la heavy water (DgO) is 78.7°. (Timmermans and Poppe, 1935 *) 
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■The following results for the change in the critical solution tempera¬ 
ture of the system Phenol-Water caused by increasing percentages of heavy 

water (D E 0 ) are given by Hall, Weatzel and Smith, 19.14. 

Percent D g 0 Ctliltml Solution 

in D g 0 ♦ K g 0 mixture T«pe mcure 


3*89 

5.81 

10.6a 

47.20 

100.00 


66.93 
67.ai 
67.74 
7 a *08 

78.3 I66.5 + n.B) 


SoitJBiiifi of Phi not r* Aqcioos Satt SotuTtois at 25®. 
(Here ana MUneattKl, l«a.) 


In aqueous solutions of: 

Barium Chloride Calcium Chloride Magnesium Chloride Strontium Chloride 


doe. per liter 

One. per liter 

Qm* per liter 

mm. per 

liter 


* <W»n 




m % 


37.s 

75 .a 

67 

62 

so 

67 

37 

73 

79*2 

67.7 

109 

54 

100 

53 

89 

62 

93.7 

65.8 

211 

38 

126 

97 

179 

51 

183.0 

54.0 

283 

3 * 

146 

9 3 

993 

36 

34a.0 

40.0 

527 

IS 

290 

26 

9861il 

7 

671.0(1) 

aa.o 

1169 

2 

flf 

4i 11 




Potassium Chloride 


Lithium Chloride 

Sodium Chloride 


Om, per liter 

/ "Ki : # * g w 1 


on*, per 

nssr A ' 

liter 

c § 

cm*. 

liter 


16 

74 


37 

60 

16 

70 


40 

62 


95 

5 i 

33 

6 l 


79 

48 


77 

39 

59 

51 


147 

33 


93 

39 

91 

30 


245 

12 


*37 

35 

153 

35 


30l(l) 

5 




Hal 1) 

8 


(1) The salt was also present in excess. 
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Equilibrium in the System Phenol, Sodium Oleate and Water at 
Several Temperatures. (Bailey, 1923.) 

The binodal curves at several temperatures were determined by the synthetic 
method. Especial care to secure pure sodium oleate was observed. 


Results at 0 °. 

Results at 20 °. 

Results at 40 °. 

Results at 60 °. 

Gms. per KM) gms. 

Gms. per 100 gras. 

Gms. per 100 gras. 

Gms. per 100 gras. 

sat. sol. 

sat. sol. 

sat. sol. 

sat. sol. 

Phenol. Na Oleate. 

Phenol. 

Na Oleate. 

Phenol. 

Na Oleate 

Phenol. Na Oleate. 

O 

© 

7*9 

0.0 

94 

0.0 

17.6 0.0 

8.7 0.2 

9 ‘* 

0. 2 

12.8 

0.2 

28.4 0.1 

12.1 0.8 

io .3 

0.3 

1 6. 2 

0.4 

36,7 0 .2 

16.0 1.3 

1 3 . 2 

0.6 

24.2 

0.8 

53.6 

34.8 2.9 

i (>.5 

1.0 

48.4 

r .8 


00 

22.9 

i .4 

5 o .5 

1.8 


64 .7 3 . 5 

4 1 . 2 

2.3 

57.6 

1 -7 


70.4 2 . 0 

•> 9*7 

3.1 

61.0 

i .3 


7.1.7 

t )2 . 6 

2.8 

64-5 

0. 5 



70.8 

t >.4 

65.6 

- 



7 1 *1 

- 





Equilibrium in the System Phenol, Pyrogallol and Water at 20°. 

( Bailey, 1923.) 

Gms, per too gras. sat.,not. Gms. per 100 fra*, sot. sol. Gra«. per 100 gms. sat. sol. 


Phenol. 

^‘yrogau'ol. 

Phenol. 

Pyi-ogallolT 

Phenol. 

Pyrogallol. 

7-9 

0.0 

24.5 

5.8 

53.1 

4.8 

8.5 

0.8 

3o. 1 

6.0 

61.0 

3,3 

9.2 

1.6 

38.7 

5.9 

66.9 

*■7 

12.5 

4.1 

43.2 

5.7 

71.4 

0.0 

j 9. 2 

5.3 

45.2 

5.5 




Solubility of Phbnol in Aqubous Solutions of Phosphorous 
and of Phosphoric Acid at 25°. 

(Red field and King, 1936 .) 


Results for: 


Aq. Phosphorus acid 

Aq. Phosphoric 

acid 


Norway ties 

Normalities 


V°8 

w " 

' V °4 

<V6 0H 

0*0 

0.896 

7.65 

0.441 

9-59 

0.808 

14.47 

0.28l 

10.02 

O.881 

20. l6 

0.215 

17.99 

0.918 

26.38 

0.177 

22.95 

1.060 

31.81 

0.155 

26.65 

1.214 

35-25 

0.152 



37.47 

0.156 


These authors also give the freezing-points of mixtures of phenol and 
phosphorus acid. 
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PHENOL. 


Solubility of Phenol in Aqueous Acetone Solutions. 

(Schrcincmakm, 1900,} 



In 4.24% 

In 12.2% 

In 24-6% 

1 “ 59 - 9 % 


Acetone. 

Acetone. 

Acetone. 

Acetone. 


Grams Phenol per 

Gms. Thenol per 

Gms. Phenol per 

Oma. Phenol per 


too Gms. 

100 Gms. 

*00 

Gms. 

tm Gms. 


Aq. Acetone Phenol 
Layer. Layer. 

Aq. Acetone 
Layer. 

Phenol 

Layer. 

Aq. Acetone 
Layer. 

Phenol 

layer. 

Aq. Atettine Phtnol ’ 
layer. layrr 

20 

... ... 

... 


... 

* 9 - S 

26. o 60. K 

3 ° 

S- 0 74 -0 

4.0 

71.0 

6.0 

2« s 57.0 

40 

5-5 7 °-° 

... 

67.0 

hlo 

64.O 

3 3 «> St-o 

50 

5-7 67.0 

S-o 

34 5 $ 49. o| 

60 

6.5 6l.O 



... 

. . . 

3 «Sl 46 -Si 
< 49-5 ) 4*-5 

70 

9.0 51.0 

7*5 

57*5 

to. 0 

57.0 

80 

14.0 34.O 

10.5 

49-5 . 

14. 0 

$*' 5 



(84°) 22. s 

20.4* 

3 °- S* 

23. of 

47 '<>t 



(90-3°) 3 S-° 

26.5! 

44 * ot 





<00. 5 °) 35 

.0 



v 

ns° 



§ 45 * 



The figures in the above table were read from curves plotted from the original 
results. Similar data are also given for acetone solutions of seven other concen¬ 
trations. 

The determinations were made by adding various quantities of phenol to the 
mixtures of water and acetone and observing the temperature at which the two 
layers became homogeneous. The isothermal lines for 50% 8o*\ 85® and 

87° were located. The results for 30° and 8o° are as follows: (Sehwfavmakftr*. *900,) 

Results at 30°. Results at 8o a . 


Gms. per loo Gms. Mixture. Omn. per too 0 m». Mixture, Osh per tm Ows. MUtum. 


H a 0 . 

(CHa)|CO. 

CoHfiOII. 

*Hj 0 . 

(CHa),CO. 

tfiy>iL 

1 I S U 

tnytcu . 1 

*W>IL 

92 

O 

8 

18.4 

34.1 

47-5 

83 3 

3-7 

>3 

923 

07 

6 

17.2 

25.8 

57 

82.9 

7 1 

10 

91 

4 

5 

17-9 

8r.r 

64 

74-7 

»3 « 

n -S 

88.4 

7.6 

4 

19.1 

12,9 

68 

61.8 

20.2 

|8 

81 

15 

4 

21.1 

9-9 

69 

5 *’S 

345 


70.9 

23.1 

6 

22.6 

7-4 

70 

40.6 

27.4 

3 ^ 

62.1 

28.9 

9 

2S.2 

4.6 

70.2 

32'3 

2! .8 

46 

51.6 

34*9 

I 3 *S 

27.I 

33 

70.6 

33 4 

IS.6 

5 * 

39-8 

40.2 

20 

28.7 

i -3 

70 

35 4 

11.6 

S3 

28.9 

21.8 

43 *i 

40.2 

28 

38 

30 

°S 

69-5 

4®-5 

49.7 

62.7 

7*5 

4*3 

2,8 

5* 

46 

34 S 


Equilibrium in the System Phenol, Benzene and Water at 15", 
(Horibn, 1914-1916,) 


Gms. per too Gms, Sat. Sol, 


C«H s OIL 

CfH«. 

ha" 

rnmrl Fhtw. 

8l .06 

18.94 

0 

cywiH 

89.78 

7*92 

2.30 

H 

92.31 

4.07 

3.62 

U 

95-14 

O 

4.86 

** 
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The results for the conjugated liquid layers are as follows: 

Upper Layer. Lower Layer. 


Gms. per ioo Gms. of the Liquid. Gms. per xoo Gms. of the Liquid. 


'C«H*OH. 

C.H.. 

HjO. ' 

c 6 h s oh. 

CVH^ 

H* 0 . 

99.802 

O 

99-95 

0.05 

0 

O.I98 

4.78 

94.98 

O.24 

1 -43 

0.21 

98.36 

17.36 

81.83 

0.81 

2.80 

0.21" 

96.99 

21.IS 

77.22 

1.63 

3.01 

0.21 

96.77 

28.01 

69.81 

2.l8 

3-35 

0.21 

96.44 

44*39 

50-56 

S*os 

4.07 

O.I9 

95-74 

55.80 

36 -13 

8.07 

4-58 

O.IQ 

59-23 

74-5 

3 

22.5 

5-65 

O.I7 

94.18 

70.70 

O 

29.29 

8.195 

O 

91.805 

Data for this 

system are also 

given by R6zsa (1911). 




The coefficient of distribution of phenol between olive oil and water at 25 0 , 
cone, in oil + cone, in HaO, is given by Boeseken and Waterman (1911) as greater 
than 9 and less than 10.3. The figure was obtained by dividing the solubility of 
phenol in olive oil by the solubility in water, each being determined separately. 
Results for this system are also given by Reichel (1909). 

According to Greenish and Smith (1903), 100 cc. of olive oil dissolve about 50 
gms. of phenol at 15.5 0 . These authors report that 100 cc. of glycerol dissolve 
about 300 gms. of phenol at 15.5 0 . 


Miscibility of Aqueous Alkaline Solutions of Phenol with Several 
Organic Compounds Insoluble in Water. 

(Schcuble, 1907.) 

To 5 cc. portions of aq. KOH solution (250 gms. per liter) were added the given 
amounts or the aq. insoluble compound from a buret and then the phenol, drop- 
wise, until solution occurred. Temperature not stated. 

Composition of Homogeneous Solutions. 

^ . _ , ... __ __ ... 1, MI . . . ,, , - - . _ .. . ^ 

cc. Aq. KOH, cc. Aq. Insol. Cmpd. Gms. Phenol. 

5 2 (= 1.64 gms.) Octyl * Alcohol 2.6 

S s (= 4.1 gms.) “ “ 3-9 

5 2 (= 1.74 gms.) Toluene 4.9 

5 3 (= 2.61 gms.) Toluene 6.7 

5 2 (== 1.36 gms.) Heptane 15 

* *» the normal secondary octyl alcohol, i. the so-called capryl alcohol, CHj(CHa)».CH(OH)CH a . 

Solubility of Phenol in Aqueous Solutions of Dextro Tartaric 
Acid and of Racemic Acid. 

(Schrcinemakers, 1900.) 

In 5-093% Acid. In 19-34% Acid. In 40.9% Acid. 


Gms. Phenol per xoo Gms. Gms. Phenol per xoo Gms. Gms. Phenol per xoo Gms 


t*. 

Aq. Acid 

Phenol 

f. ' 

Aq. Acid Phenol 

t\ 

r 1 . . " ' 

Aq. Acid. 

Phenol' 


Layer. 

Layer. 


Layer. 

Layer. 


Layer. 

Layer. 

3 ° 

7-5 

72-5 

50 

10 

77 

70 

13 


5 ° 

10.5 

65-5 

60 

12.s 

72 

80 

16.5 

77 

60 

145 

58 

70 

19 

64 

85 

20 

74 

65 

19-5 

53 

75 

29 

56 

90 

26.5 

7 * 

675 

25 

48.5 

77 


47 

95 * 

39 

63 *S 

69* 

47 - 

5 




97* 

54 





* Critical temperature. 





Identical results were obtained with the dextro and racemic acids, showing that 
both have exactly the same influence on the formation of layers in the system 
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Results for equilibrium in the system Phenol + Glycerol + H £ 0 at is 0 , 

20°, 30°, 40°, 50° and 6o° are given by Dolique, 193a. 

Eqbilibbium in thb Ststbh Phenol, Phbnyl Hydrazine and Watbb. 

(Ousti-Katcwanusov, im) 


t° 

Qms. per 100jps. 

mix ture 


Qm. per toojm* 

mixture 

homogeneity 

7 

V 

- W ir ' 

homogeneity 



72.5 

10 

88.2 

1.8 

110.3 

30 

50.1 

19-9 

90.2 

10 

85*9 

4.1 

107-5 

30 

39.7 

30.3 

109*8 

10 

80.2 

9*8 

98.6 

30 

29*8 

40.2 

112.0 

10 

75*0 

15-0 

74*7 

30 

20.0 

So.o 

110.0 

10 

70.1 

19*9 

17-6 

30 

8.9 

61.1 

106.0 

10 

64.9 

25-1 

72.0 

40 

58.2 

1.8 

102.2 

10 

60.3 

29*7 

92.8 

40 

55-0 

5-0 

96.1 

10 

54*7 

35-3 

102.0 

40 

50.0 

10.0 

92.2 

10 

50.0 

40.0 

105-2 

40 

44.8 

1 S *2 

76.2 

10 

40.0 

So.o 

106.4 

40 

39.7 

20.3 

54*9 

10 

30.3 

59*7 

100.4 

40 

30.0 

30.0 

27.0 

10 

20.0 

70,0 

77-6 

40 

18.9 

41*1 

58.0 

20 

78.7 

1*3 

20.2 

50 

10.0 

So.o 

99-8 

20 

75*8 

4*2 

73-0 

50 

47.5 

2.5 

“111.2 

20 

70.0 

10,0 

86.0 

50 

44.0 

6.0 

112.9 

20 

64.8 

15.2 

92.8 

50 

40.0 

10.0 

113*0 

20 

59*9 

20.1 

95*2 

SO 

34*8 

15*2 

112.0 

20 

55*0 

25*0 

92.0 

so 

28.9 

21.1 

108.8 

20 

49*7 

30*3 

75-0 

50 

19*6 

30.4 

106.5 

20 

44*6 

35*4 

31*0 

50 

12.0 

38.0 

102.0 

20 

40.3 

39*7 

74.0 

60 

3 S .2 

4-8 

82.0 

20 

30.0 

50.0 

80.2 

60 

30,0 

10.0 

49.1 

20 

19*4 

60.6 

75*5 

60 

25*8 

14.2 

26.7 

20 

16.0 

64.0 

54*0 

60 

20,3 

19*7 

74*2 

30 

68.8 

1.2 

32.0 

60 

14*4 

25-6 

102.0 

30 

63.6 

6.4 

21.5 

70 

26.8 

3-2 

106.5 

30 

60.0 

10.0 

23*0 

70 

35*0 

5*0 

108,0 

30 

55*9 

14*1 

20,4 

70 

20,0 

10,0 


Equilibrium in the System Water, Phenol ani> : 

{ Hmtlako, tSU», i$M. j 


Ortho Nitro Phenol. Pam Nit to Phenol, 



Gras. 




Gt»» 

Maximum temp. 

oC 4 n A . 0 U.N 0 8 

Maximum temp, 

/i on. no 3 

Uaitmum 


of completo 

por 

of t;omplci<« 

per \W gm%. 

•>f mnptrt** 

pi»r iw» it?»%, 

miscibility. 

C 4 H a 0 H. 

miscibility. 

t:juw. 

ifllftcU’tlttr 

(31,011 

66.45 

0.0 

66.4 

0,0 

68.3 

*7*38 

69.35 

O.87 

66 .55 

0.12 

(«),*/» 

‘11.74 

69.6 

O.gS 

66.8 

:u> r > 

71.65 

47-4 

72 .l 5 

76.8 

I .70 

3.04 

67. 9 , 

7 - 7 * 

74,5 



The method consisted in adding the amount of water to the invert'd mixture® 
necessary to give the maximum temperature of complete miscibility. 

Equilibrium in the System Phenol, Pyrocatkchoi. ani> Water, 

(Leone and Angelesmu, IMS,) 

Synthetic mixtures of weighed amounts of the three components were made and 
the temperatures of clearing and of clouding of each wore determined The mixture® 
were nrenared either hv nrldi no* inf'voaaiwnr P a-. *. . 
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Equilibrium in the System Phenol, Pyhocatechol and Water 'Con). 



Results for 


Results for 

Results for 

Aq. 1.00 

Wl. Vo 0,,11 a 011 1*10} 

Aq. ;>.0 

Wl. Vo CJI^OIDalO). 

Aq. o.‘ir> Wt. 0 

o (; 6 ii a (ohi*(«i. 


Urns. (: |> 1 I., 0 II 


Cms. <: t .II., 0 II 


Gras. 

t". 

per 100 Kilts. mixture. 

t“. 

per 100 Kins, mixture. 

t". 

per iookiun. mixture. 

•> 7 .*> 

9.14 

i 5 . 4 . 

r .*>. 7 > 

14.0.... 

*7.75 

38.7 

10.44 

3 1.0. 

19 . 7.5 

*8.6_ 

35.85 

4 ;.o 

... i 3 .o-,> 

43 . 6 . 

•>.7.97 

.' 54.8 _ 

41.71 

57. •> 

• • • 18. it') 

01.4. 

4 o .84 

. 36.8 _ 

So. 1 3 

5 9.8 

... •> 1.99 

5 *. *>. 

46.68 

. 33.6 - 

55-48 

(it. 4 

76. 80 

5 o. 6. 

5 1.67 

*0 Jk... 

60.1 r 

6 3 . * 

36.09 

47.4. 

5 : 5 .61 

18.0.. %# 

(>4 * 01 

6 v.. 4 

... 1 j . 16 

36 .o. 

(>•>.. 7 7 

I 7.7 - 

65.98 

60. 6 

... 5 t. 6 > 

3 1.0, 

... 65 .oi 

Aq. H.XK wl. {i j 

oC,, 11 , 10111 * 101 . 

56 .o 

... 56.84 

70. 4. 

68.06 

7 .O.... 

4^*78 

44.4 

63.47 

16. 7. 

69.16 

i *. 4 - • *. 

49-57 

79.0 

68.67 



10.0.... 

55.60 

17.8 

.. .. 70.80 



7.(>.... 

57-09 

Results for 

Results for 

Results for 

Aq. 1 

wl. % <:„II.,OU. 

A<j. 0 

i .1 wi. % e«u,ou. 

Aq. 00.7 Wt. °/o CflHftOH. 


tints. 0,(11^011 >•]</>). 


Cuts. Cdlt^OH| a foi. 


(»ms. (; d u 4 (0irj v («i 

t". 

per 100 &ms, mixture. 

t*. 

per too gms. mixture. 


per 100 Km.s« mixture 

57.0 

0.0 

<><>.(> 

... 0.0 

5 . 3 . 0 .... 

0,0 

4 <)-H 

... 0.4% 

fii.8 

0.87 

48 . 6 .... 

0-79 

. 14 . K 

1 .05 

56 .o 

I . 9'A 

48.6_ 

I. 7 <> 

39.6 

1.65 

So. 8 

... . 7 5 

37. (i- 

*.«4 

34.4 

•>.. i(i 

•17.4 

4.68 

33 . 8 ... . 

:i -*7 

n.8 

3.65 

So. 8 

5 . 4 5 

* 3 .6.... 

t\ • 67 



V.0.7 

... 6.00 

1 3 .8.... 

5.88 



18.7 

6.84 





10.4 

... 7. 56 





7 *<> 

7.88 




Isotherms for the System Phenol, Pyrocatkciiol and Water at 0° and at 10° 

( Lrnmo and Angelose.ti, 11)22, j 

The dHerminations were made by titrations using weight pipet-s. 

HesuUs at 0°. Results at 10°. 


per 

too Kiih. 

(inn*, per 1 ini gins. 

(imn. per 

too ftlUN. 

(Ims pci* too 9,ms. 

Mil. 

*Oj. 

Mil, 

soJ, 

Mil. 

sol. i 

Mil. Mil 


iiii,i>n'~**‘ 

.. . /* 

HU 

r* “* ~ "iHi 

III. 

.« ,|„|IWI' — 

on. i:,tt«(0H» a uii. 

<: r ,tU>u. t;., 



; u u,iOHi 9 uji. 

,11,011. (: f> ii,(OJi. a (o 

7 .v ,3 

O O 

4 29 

».<>7 

7.40 

0.0 

40.90 8.09 

to. 53 

3.8 a 

44.77 

8.96 

M 4 

1.6 7 

43.75 8.08 

17 ,70 

5 * 9 1 

48.68 

8.74 

10.54 

3.07 

46.38 7.90 

* 3 .o 5 

6.95 

5 *. 71 

7.96 

» 4 -xo 

4.83 

49.68 7.48 

•a 6.47 

7 . 5 *) 

59.85 

6 .-a 3 

17.50 

5.63 

53 .oo 7.00 

29 . 3 *> 

8,oi 

66.00 

4.07 

70.74 

6 . 17 

57.80 5.85 

33.98 

8.55 

71 .46 

1.69 

7,5. 3 o 

6.78 

59.95 5 .76 

37 . 1 -> 

8,81 

; 5 . 4 -a 

0.00 

.30.09 

7-44 

65 . 3 * 3.49 





33 . 5 * 

7 -»-« 

73.34 0.0 





36.75 

N.i 1 
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Equilibrium in the System Phenol, Resorcinol and Water, 
(Loone ami AngelcHcu, 193*J.t 


The determinations were made ns in the case of the system phenol, pjroeateehol 


and water. 


Results for 
Water -h C a H 8 OH. 


t°. 

Gms. CAOH 
per 100 gius. 
mixture. 

46.5. 

.. U.l 5 

53.5. 

.. 1 3 -17 

58.6. 

.. 15.77 

6-2.5. 

.. 19.16 

63.8. 

.. *21.36 

65.2. 

.. 25.48 

65,8. 

.. 26.06 

66.6. 

.. 35.43 

65.8. 

.. 37 .4^ 

64.4. 

.. 46.46 

58.8. 

.. 54.98 

54.4. 

.. 54 - 4 'i 


Aq. 

9.09 wt. % 

C«II 4 ( 0 H) a (m) 4- C # H„ 0 H. 

Gms. CJI 8 0 lf 
per 100 pus. 

t°. 

mixture. 

18.6. 

.. 38.20 

24.0. 

.. L j 2 .OO 

26 . 4 . 

.. 45.51 

27.6. 

49*80 

27.2. 

.. 52.58 

25.7 . 

.. 55.03 

22.0. 

.. 57.04 

16.r. 

.. 6 i. 0.5 


Results for Aq. 1.0 wt. a f e 

iw)- 4 -c 6 ir s 0 H. 


t*. 

Gms. C 6 HjOH 
per too gms. 
mixture. 

38 . 8 .. 

. II. 2.3 

47.0.. 

. i 3 .f >3 

5 ->, 

16.00 

58 . 6 .. 

. 22.1 3 

60.2.. 

. 26.5*2 

61.6.. 

. 34.87 

61.8.. 

. 40.48 

61.6.. 

. 44-63 

59 .- 8 .. 

. 5 o .66 

58 . 8 .. 

. 52.49 

53 .o. 

. 57.97 

49.0.. 

. 6<).58 

42.4. 

. 63.70 

34.0. 

, 66 . 5 1 

Aq. 

ta.ov wt. 

C«H>, 01 I 

■e i:ji,ioli) t (/H t. 

Gms. G 4 ir 4 (OHi, (mi 

t*’- 

per too gms. 
mixture. 

54 . 0 . 

. 0.0 

5 l.(). 

. .O.29 

48.8. 

. O.60 

4 ?* 2. 

. 0.78 

43 . 8 . 

* I.l 4 

39.8. 

. i .56 

35.7. 

- 1*94 

3 i .8. 

. 2.29 

24.8. 

. 2.89 

20.2. 

3.26 

17.4. 

.. 3.43 


Results.fur Aq. »t B i 8 
L,,!!, OIL* («*• ♦ OftlljOH. 


v. 

(■ms. <;u,oh 

per itHt pus. 
ml Pure. 

2 . 5 . 4 .. 

. 12.17 

41.0. 

17.34 

47.4 • 

. 22,75 

5 i , 0 . 

. 28.63 

53.8. 

. 33.40 

54.6. 

. 39.Ht 

55.0.. 

. 4 * * 58 

55.4- 

* 44-97 

55.0. 

. 47**6 

54.6. 

* 49*i r> 

53.8 . 

* 50.98 

5i.4. 

* 54.07 

46 . 0 . 

. 58,70 

3 u. 6 . 

.. 65 . 4 <i 


\c|< 3,.,JO •/» 
t^tl-OU » <;.«,!OHj, |/rti 

Gro*. <;fi t tor, itr 

iter t«* pa A 
t M - ‘ mURir*. 


66 

{■* 

0 

0 

05 

4 • * 

0 

17 

62 

0 .. 

0 

66 


2 .. 

1 

11 

5} 

(».. 

1 

79 

49-4•• 

2 

>0 

44 

4 * * 

3. 

, 13 

4* 

8 . . 

3. 

.43 

3i 

0 . . 

4 

. 62 

2,4 

. 0 . . 

5 . 

. 32 

17 

5.. 

5 

.88 


Result* fur Aq t.lfi wt »/ # 
Gan EJI,Oll, 


t*"* 

per too gm* 
mixture 

2.2 

*6.47 

35.6... 

2l,4; 

41.8... 

31 13 

46 

38,tj> 

47.6... 

43.67 

47.8... 

4 3»94 

47.6... 

48.6o 

4'no... 

54.03 

40.2... 

58.57 

3i,n... 

63.45 

ty.H... 

67. {8 


Aq. ftt .R .5 **/„ 

€#11*01* » €«W»OH ? m 

Gmn. C*l€<OI€ l <ft*» 
p»r OMt imi, 


t*. 

min, lure 


0.0 

49 . 4 * * * 

0 , 2 5 

37,6,. . . 

1.83 

37.4*.. 

1.98 

28 . 4 “* 

2.99 

24.8 .. 

}'H 

21 , 4 **’* 

1 5 , 2 ... 

4 ’38 


Isotherms for the System Phenol, Resorcinol and Water, 

Resulis at <V>. . Results at 10 ". 


Gms. per 100 gms. sat. sol. 


<W>H). CJWBWm). 


7.23 

0.0 

8. u 

1.72 

9*19 

2.43 

10.07 

3 .n 

1 3 .62 

4.81 

I 9 * 4 i 

5.98 

24*12. 

6.57 

27.65 

6.74 

32.98 

7.16 

36.23 

7.33 

40.91 

7,36 

45.03 

7*42 


Gms. per joo gms. sat. sol. 


C a H*OH. 

C,«,(OH), (ml. 

4 <>>o 3 

7.45 

43.12 

7 .-So 

47.88 

7.29 

50.67 

7.03 

53.98 

6.73 

56.72 

6.12 

59.12 

5 . 6 o 

62.67 

4.68 

66.78 

3 . 3 7 

70.50 

2.01 

72.57 

t.22 

75.42 

0.0 


Gifts, per JW gms. mu. mA 
G«fl|OK. c;ikcOH g } (mu 
7.40 0.0 

8.44 1.71 

9*75 3. 4 t 

10,9s 3.07 

13.71 4.19 

15,75 4*% 

23 . uj 5.69 

28.71 6.17 

3 i.04 6,37 

3 a. 81 6.4*> 

38 . 3 1 6..S9 

4 5 ,04 6. §9 


t*m». per HMgm*. sat. »»t 
tt^teOifkfwK 

43 . 3 o 0,59 

44,39 0.58 

4 3. 2 3 0.49 

48.54 0. *4 

So.05 0 . iq 

54. IS S.fii 

61,37 4.09 

5 {,33 3 .tife 

07.86 2* 09 

70,04 i -*4 

72 .35 0. Io 

73.34 0.0 


The preceeding results by Leone and Angelescn are presented in part 

V An 0<=»1 f>5Hl a rv-»fia ~~ * i -- « 
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Equilibrium in the System Phenol* Salicylic Acid and Water. 

(Bailey, 1925. V 

The synthetic method vfm employed. Varying amounts of salicylic acid were 
added to known mixtures of phenol and water and placed in sealed tubes. The 
temperature of sudden thickening was determined. This point was considered 
as a more accurate indication of the saturation temperature than the mean 
between the temperature of clouding and clearing. This was found especially 
true at the higher temperatures. No compounds or mixed crystals were found 
at any temperature. 


Tst» Binary and Ternary Equilibrium End Points are as Follows : 
Cms. per 100 gms. of mixture* 

Solid Phase. 

CtH*OH. COOH(o)-+-H 2 0 (Eutectic) 

C 6 H B OH ~i~ll 2 0 » 

C 6 H 4 011. GO 0 H (oH- I!# OII » 

GoIIaOII4-vs’liquid layers 

» -} 2 » +> 

Critical solution temperature for phenol + water 

» » » » salicylic ac.•+> » 

Of, II* 011 .GOOH (o)- 4 *CflH a OIbHlI 2 () (Eutectic 
Point where two binodal surfaces touch 
G<jII*OH.COOII(o) f-liquid layers 


Indicates unstable equilibrium. 




C 6 II 4 OH.COOII(o). 

H a 0. 

*0.07. 

0.0 

0.103 

99-9 

- 1 , 2 , . 

0.5 

0.00 

93.5 

3 H.i 6 . 

c) 5 .o 

5.0 

0.0 

1.7.. 

'7.O 

0.0 

92.4 

1.7.. 

75.0 

0.0 

2 . 5.6 

05 . 3 .. 

30.5 

0.0 

03.5 

87.0.. 

0.0 

3 o.o 

70.0* 

1 . 3 .. 

0.5 

oa 

93.3 

61/2.. 

20.4 

7.O 

72.0 

03 . 4 *. 

121.7 

12.7 

05.0 


0.0 

0/2 

93.2 > 

-0.6.. 

69.fi 

4.2 

25.9 ) 


Results for the Isotherm at $ 5 °: 

The mixtures were stirred in a thermostat and equilibrium approached from above 
and from below 

tint*. per 100 gniN. Cm«. per 100 pus. 

Hat. sol. sat. sol 


rfjj of 

Hat. HOl. 

CgUftOH. 

<yi 4 on 

COOII(o). 

Solid Phase. 

dtf of 

sat, sol. 

CflWfiOH. 

C fi UiOH 

COOH(V>), 

Solid Phase 

I.0008 

0.0 

0. Tl 

C*If* 0 B.COOH{o) 

1.0470 

70.19 

0.0 | 

In -h l 2 

I .0032 

2.42 

0,28 

» 

I.0070 

8.43 

0.0 | 

f . 0 <>f >7 

5 ,o 5 

0.40 

» 

i .o 5 o 

69 28 

o. 5 i , 

E fn ■+■ h‘> 

l.0080 

7 • 5 i 

0.53 ) 

» 4- Lj+Lj 

1.0072 

8.35 

0.04 ' 

t.Oo 04 

5 9.07 

8-77 ) 

1.0529 

6 - 7 * 4 * 

l .81 , 

j •+" h % 

I.O70O 

O2 .00 

8.96 

CAOU.COOIIfol 

1.0074 

8 23 

0.1 3 ( 

I 0761 

83.00 

6 . 3 / 

» 

*.o 544 

65 .7Q 

3 .12 j 

i Li h hn 

1 .0785 

90.74 

*.«« 

» 4 C n II # 0 H 

1.007.4 

8. 14 

0.21 ' 

1 

1.0793 

93.10 

«.49 

0 * Hr. Oil 

1.0610 

60.8 

7.56 

! h, .4... L„ 

i,080 3 

95.70 

0.0 

» 

i .0078 

7.66 

<>./, 6 j 



h t t liquid layer rich in phenol (low in salicylic acid) 
Lj»» » » » water ( >> » » » •). 


Results similar to the above are given for 3 o°, 44 °> 6i° f 63 ° and 68°.8. 

Freezing-Points of Mixtures of Phenol and Salicylic Acid 

(Bailey, 1925 .) 


f of 

Cm*. CnHftOH 

v <>r 

(im». C<U a OH 

r or 

Cms. C„H t ,OU 

f. pt. par 

100 gms. mixture. 

t pt. 

per j00 gms. mixture. 

r. pt. 

per 100 gms. mlxlur 

40.8. 

100.0 

45.9. 

. 9 * 

128.7.. 


39.95. 

9«’. 36 

55 . 0 . 

. 89-91 

147-2.. 


39.. 

96 .83 

65 . 0 . 

. 85.8 

157.0.. 

. , . , . 5 I 

38.47 . 

95.61 

89.2. 


160.4*. 

. 0.0 

38 .l 6 (Kutec.). 

95.0 

11 3 . 5 . 

. 54 .o 
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Equilibrium in the System Phenol, Salicylic Acm an# VUtlk 

(Bailey, 

The following data for the binodal curves were obtained by the synthetic method. 
The author determined for each mixture the temperature of the beginning of 
critical opalescence (C. op.) and the critical solution temperature ((,.h, .). S gins. 
C, H* OH.CO OH («) per too gms. sat. solution. 


Results for Aqueous Phenol of : 


U.2 °/ 

o^HgOn. 


14 ,fi V 

# Ce H a OH 


1 1 

tl s OH 

pmm. 

C.S.T. . 

C. op. 

s. 

c.s.r 

C. op. 

s 

(. s.IT"" 


Jv 

3 2.9 

3 * 2 .9 

0.0 

56.6 

56.8 

0,0 

* 9-7 

6)0 , 0 

0.0 

58.0 

58 .o 

5 . 8 * 

58 .o 

5 9.0 

3.5 

6» 1.0 

6 4.0 

6 .4 

Or .o 

6i .o 

6.8* 

61.0 

{)2.o 

5.9 

6i,o 

6) 5 ,o 

H ,8 

63 .o 

63 .o 

7 * 7 * 

61.0 

62 .5 

6. 5 

6)8,8 

7 ‘i,o 

7 1 , I* 

68,8 

6<) • 5 

11.7* 

61.0 

63 .o 


68.0 

619,0 

4 q. 5 * 

79.0 

83.5 

35 . 4 * 

63 .o 

65 .o 

9.0* 

63 .o 

6 i, 0 

4 7, <» * 

79 -° 

79 * 5 

45 . 5 * 

68.8 

71.0 

1 5 . 8 * 

48 . u 

58 . u 

*i H , « * * 

68.8 

68.8 

58 . 5 * 

68.8 

69.0 

53 . 4 * 




58.0 

58 .o 

65 . 4 * 

58 .o 

58,0 1 

in . 3 " 




50.0 % CoHgOH. 

w.o«U 11,011. 


*i> 



C. S.T. 

C.op. 

s 

s. t. 

op, 

s 

r s, r 

t op 

H 

62.0 

63.2 

0.0 

63.4 

65.8 

0,0 

6» 4 » 6) 

67,0 

0.0 

6i .o 

63.5 

5 . 2 

63 .o 

65.0 

i .3 

63.0 

66.0 

2 » 7 

6i .o 

64 .o 

5.6 

63 .o 

71.5 

12 , 6 

fit .0 

619,0 

H, 3 

63 .o 

68.o 

10.8 

63 . 0 

63 .o 

r».6* 

6»i ,0 

70.0 

1 I .a 

68.8 

72 . 2 

28.0* 

5 H.o 

58.0 


63 , 4 

73.0 

it .0 

68.8 

68.8 

45 . 3 * 




6 >i ,0 

6o .0 

39,7* 

63 .o 

63 .o 

53 . 3 * 




48 .0 

4 H.o 

4 '* « 4 * 

58.0 

58 .o 

54 . 7 * 







:a.s> 

o/ 0 c 6 w s orr. 

41.7 •/, 

m 

% */• < a » OH 

'cTs.'r 

C. op. 

s. 

t;. s. t. 

C op 

s, 

t; s r 

< »*P 

8 

65.3 

67.3 

0.0 

65 .0 

( 18 .! 

0.0 

6 * , '* 

64 . 1 

0.0 

63 .o 

68.0 

2.3 

63 .o 

tifi.o 

v. 3 

6t ,0 

61 i.o 

i ,6 

6i .o 

64.5 

8.1 

6.0 r 


i.H 

48 .o 

4 9.0 

4 .t 

6i ,o 

62.0 

16.0 

5 B.o 

S8.11 

1 3 . 3 




6i .o 

61.0 

22. 5 * 

* 


ontaiib {Htititn. 



58 .o 

58 .o 

32 . 6 * 








Soi-.UBir.ITY OF PlIKNOL IN LlQUIP PARAFFIN, 

A senes of. mixtures of phenol and liquid paraffin were prepared l»v rubbing 
and warming They were then kept at x 5 # for a4 houra, A axtutll amount of 
phenol separated from the mixture containing vuo per cent H|UH but none 
from that containing i.o per cent. The solubility of phenol in liquid paraffin 
was, therefore, considered to be between i and 2 per cent at 

{ttW. 1 
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Equilibrium in the System Phenol, Thymol and Water. 

(Wilcox and Bailey, i@g®.) 

The synthetic method was used and from the curves plotted from the results 
the values for the following .isotherms were obtained. 


Qm. per 100 gros. 
t° homogeneous mixture 



/ W H ' 


15 

73-1 

0.0 

II 

70.0 

x.o 

II 

71-0 

2.0 

It 

70.2 

9.5 

n 

15-9 

80.3 

ti 

2*3 

94.0 

11 

0.6 

95*2 

n 

0.0 

95.6 

65 

0.0 

0.1 

11 

10.9 

0.1 

11 

19*8 

0.1 

11 

32.2 

0.0 

n 

42.0 

0.0 


Obs. per 100 gjns. 
t° homogeneous mixture 

r ~W* 

65 49-2 0.8 

" 50.2 0.5 

" S 9.2 3.3 

" 61.0 6.0 

" 59-5 18.5 

" 41.0 47-0 

" 34.5 55.0 

" 19-4 73-1 

51 2.4 93-0 

" o.s 94.5 

" 0.0 95-0 


Gtos. per 100 gms. 
t° homogeneous mixture 



' W 

C 10 H 13 ° H 

200 

0.0 

10.0 

11 

4*8 

4.0 

11 

18.0 

9.1 

11 

26.1 

18.2 

11 

8.1 

7 S .8 

11 

1.0 

87.0 

11 

0.0 

75.1 

250 

0.0 

71.5 

11 

6.7 

67.3 

11 

14.5 

55-0 

ti 

19-3 

40.0 

11 

15.9 

20.1 

ti 

4.9 

8.9 

11 

0.0 

19.0 


Distribution of Phenol between Water and Benzene and 
between Aqueous K 2 SO« Solutions and Benzene at 25 0 . 

(Rothmund and Wilsmorc — Z. physik. Ch. 40, 623, ’02 ) 

Note. — The original results, which are given in terms of gram 
mols. per liter, were calculated to grams per liter, and plotted on cross- 
section paper. The following figures were read from the curves 
obtained. 


Between HjO and C*H*. Effect of K2SO4 up<-n the Distribution. 


Grams QlIgOH 

(1ms. K2SO4 

(1) Oms. CflHsOH 

(a)Oms. CfilLOH 

per liter of: 

per^ liter 
Solution. 

per 

Liter of: 

per 

Liter of: 

HaO 

C.H* 

Aq. 

c«lf. 

Aq'. 

C«M« 

layer. 

Layer. 

Layer. 

Layer. 

I^ayer. 

Layer. 

5 

10 

1.36 

17 .08 

59.96 

9.52 

26.28 

IO 

28 

2.72 

l6 .92 

60.63 

95 ° 

26.38 

IS 

52 

5 *44 

16.85 

60.92 

9.46 

26 -55 

20 

84 

10.89 

16.44 

62.73 

9-35 

27 .06 

«5 

128 

21.79 

15.89 

65.19 

9.09 

28.27 

3 ° 

200 

43-59 

1485 

69.71 

8.68 

30.21 

35 

40 

45 

3OO 

410 

520 

87.18 

12 .92 

78 .OO 

7*79 

34-38 

50 

6lO 

(1) First series. 


(a) Second series 
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DlSTRIBUtlON OF 


Gms. Phenol 
Used. 


Phenol between Water ani> Carbon Tbtra 
Chloride at 20 °. 

(Vaubel — J. pr, Ch. fa] 67. 47 <L *03> 

Gram* Phenol In: 


Volumes of Solvents- 

CO cc. ILO + 10 cc. CC,!« 
44 + 20 CC. “ 

“ •+ 30 CC. “ 

+ 50 CC. “ 

+100 cc. “ 

+ 150 cc. “ 

+ 200 CC. U 


it 

it 


ftk> Layc t* 

001* Layer. 

O.8605 

O -1 385 

0.7990 

O 1900 

°-7?75 

0.2615 

0643s 

0, 34 SS 

O • 4680 

0.5210 

0.3645 

0.6245 

0.3240 

0-6650 


Distribution of Phenol between Water and Okovnic Solvents at 35*. 

(Her* and Hathituum, tor; i 


Results for: 

HaO and Chloroform. 

Mols. CflHjOH per Liter. 


HaO and Carbon 
Tetrachloride. 
Mols. 0 . 11*011 t*t Liter. 


11*0 and Tetrachlor 
Ethane. 

Mul». 0*11.011 jwr Lit *r. 


H a 0 Layer, 

CHCl* Layer. 

'HaO Layer. 

00l< Layer. 

H#0 Layer. 

t»H* Cl* layer. 

0.0737 

O.254 

0.0605 

0.0347 

0.023 

O.061 

0.163 

O.761 

O. 140^ 

O.O72 

00345 

0.GQ4 

0.211 

I.27 

0.213 

0.141 

O.oHl 

0.265 

0 330 

3-36 

o- 3 S 5 

0-392 

0.114 

O.406 

O.436 

5-43 

0.489 

x.47 

0.151 

O.617 



0525 

2-49 

o.iSS 

0.651 


H *0 and Pentachlor 
Ethane. 

Mols. C«H*OH per Liter. 


HaO and Trichlor 
Ethylene. 

Mols. C.H.OU jwr Liter 


H *0 and Tetrachbr 
Ethylene, 

Mull. (*11.011 per Liter. 


H s 0 Layer. 

QsHCla Layer. 

11*0 Layer. 

CHOhCCl, Layer. 

HdO Layer. 

CtV.cri* Layer? 

0.0420 

O.O495 

O.O44 

O.O46 

0-0653 

0.0277 

O.0866 

O.IIO 

0 . IOJC 

0,107 

0.143 

0.0650 

0.198 

O.150 

0.226 

0.180 

0.236 

0327 

0.222 

O.432 

0.236 

O.388 

0.421 

0,411 

0.280 

°*333 

O.708 

1.170 

O O 

O-J K> 

*0 

°*S5$ 

0 .986 

0.490 

0,684 


Distribution of Phenol at 25° 

betwrrh; 



(Her* and Fisher - 

Water and Toluene. 


Mfflimols C*H«OH 
per 10 cc. 


Grams CVHsOIX 
per 100 cc. 


CaHfiCHa 

Layer. 

Layer. 

CaHsCHg 

Layer. 

“BSb 

Layer, 

I.244 

0.724 

I.169 

O.681 

3-047 

1.469 

2.865 

1.381 

4.667 

2.200 

4-389 

2 .068 

6.446 

2.861 

6.061 

2.691 

X4960 

4 - 75 ° 

14.07 

4-467 

17.725 

5-346 

16.69 

5.027 

47*003 

7.706 

44-20 

7.246 

S 3-783 

8.087 

50-58 

7 604 

go.287 

9.651 

84.89 

9.074 


* her. 3H* U 4 S* Vi > 

Water and m Xylene. 

Mfllimolt C'olUOH 

per to cc. 


Omni# C*ffcOil 

iwr «oo «c. 


mCjUGlkh 

Layer, 

it*o 

layer* 

mCJUVikk 

Layer. 

»!«0' 

IMftt, 

1 . 6 lO 

1 .071 

1.514 

I -007 

4.787 

2,726 

4*501 

a S63 

12.210 

5.168 

II .22 

4 860 

22.718 

6.994 

21.36 

6 577 

34.827 

8.124 

3375 

7.64c 

51*352 

9.123 

48.28 

»S 7 « 

77.703 

10.050 

33-07 

9 - 45 C 
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Distribution of Phenol between: 

Amyl Alcohol and Water at 25 0 . Benzene and Water at 20°. 


(Herz and Fischer 

Millimols Phenol 
per to cc. 

— Ber. 37* 4747. *04 ) 

Gms. Phenol 
per too cc. 

(Vaubel— J. pr. 

Volumes of Solvents 

Ch. [ 2 ] 67, 476, # o$) 

Gms. Phenol inr 

Alcoholic Aqueous 

Alcoholic Aqueous 

used per 

1 Gm. Phenol 

h 2 o 

QHo ' 

Layer. Layer. 

Layer. 

Layer. 


Layer. 

Layer 

o. 75 o.047 

O. 705 

0. 0441 

50 cc.H a O +■ 5occ.C 6 H 6 

0. 286 

0.714 

o. 9 o. 05 

0.846 

0.047 

a *f 100 cc. “ 

0.1188 

0.8212 

1.1 0.07 

I -° 3 S 

0. 066 

“ -f IfjbCC, •• 

0.0893 

0,9107 

c.6 0.16 

2 -445 

0. 150 

84 4 * 200 CC. 46 

0.0893 

a9iQ7 

54-1 3- s 3 

50.88 

3.601 




$ 6-3 3-9 

5 2 - 93 

3.667 





Distribution of Phenol between Water and Benzene at 20°. 

(Philip and Bramley, 1915.) 


Gms. Phenol per Liter. 

Ratio - • 


~ ^ 
C#H» Layer, b. 

Aq. Layer, a. 

a 

0.945 

2.073 

2.194 

0.888 

I.944 

2.189 

0.711 

1.553 

2.184 

0.594 

1.293 

2.176 

0.475 

1 036 

2.181 

Results are also given for the effect 
distribution. 


Gms. Phenol per Liter. 6 

r ----—-n Ratio -• 

Aq. Layer, a. C#H« Layer, b. a 

0.356 0.7736 2.173 

O.238 0.5177 2.I75 

O.II9 O.2594 2.l8o 

0.0601 O.I3I4 2.189 

Cl, KC 1 and of LiCl upon the above 


Distribution of Phenol Bbtwbbn Watbr and Bbnzbnb at 25°. 

(Philip and Clark:, 1026 .) 


CtoMuMola. 

C 0 HgOH per liter 

1 

Gta. Hols. 

CgHgOH per liter 

1 


Ve layer(g) ^ 

T 

r H z 0 layeTfH 

layer(S ) 1 

J 

0400202 

O.OO 466 

0.433 

0.01829 

0.04370 

0.419 

O.OOS^S 

0.01324 

0.427 

0.03105 

0.07485 

0 . 41 s 

0.00797 

0.01859 

O .429 

0.05306 

0.1329 

0.399 

0.01094 

0.02528 

0.433 

0.1029 

0.2913 

0.353 

0 . 0 X 440 

0.0 3428 

0.420 

0.2531 

I .198 

0.211 


Distribution of Phinol Bbtvbbn Watbr and Collodion. 

(Northrup, 1929 .) 


Gta. Mol. 

CgHgOH per liter 

z 

’"HgS layer'(if"” 

’ ?5o1Iodri5i(2D 

1 

0.025 

0.071 

( 2 . 8 ) 

0.05 

0 

cj 

0 

( 4 . 0 ) 

O .28 

0.10 

2.8 

0.57 

0.20 

2.8 
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Distribution of Phenol Between Benzene and Aqueous 
Solutions of Silver Nitrate at as 0 - 
(Undo, 


Qm. Mol. AgN 0 3 

On. Mol. CJLOH 

per liter 

per liter aq, layer 

' Aq. layer c fl H 0 layer 

0.25 

O.OS64 

0.1079 

11 

0.1174 

0.2111 

H 

O.1866 

O.4189 

II 

0.2303 

0.6429 

11 

0.3092 

0.9561 

0*50 

0.0680 

O.O963 

II 

0.1303 

0.1982 

II 

0.2l8l 

0.390s 

II 

0.3139 

* 0.6716 

II 

0.3637 

0.9177 


Qm. MOl . A^NOjj 

Om . mi . mr liter 

per liter aq. layer 

^Aq. layer 


1.0 

0.0829 

0.0813 

t» 

0.1588 

0.1697 

it 

0.3197 

0.3863 

»t 

0.4190 

0*5665 

ti 

0.5900 

1.1136 

2.0 

0.0988 

0.0615 

n 

O.205O 

0.1339 

“ 

0.4129 

0.3836 

M 

O.O965 

0.5688 

It 

0.8517 

0.831*3 


Distribution of Phenol Between Benzine aw 
Aqueous 0.3 normal Salt Solutions at as u . 

(Hun-, and Sumner* 1927.) 


Aq. 3.0 B 

dm. Mol. CgH^OH per liter 

Z 

Aq, 3.0 a 

Cite, Mol, CgttgOH p#r liter 

Z 

Solutions or: 

<Aq, layer(l j C 6 H 6 layer ( 2 ) 

1 Solutions of: 

/ Aq. iayardl 

Vn i*y*r{«ri 

ELO alone 

0.0400 

0.0895 

2. 24 

KBr 

0,02 m 

0.1203 

5.33 

A n 

0.0588 

0.1331 

2.2 6 

u 

0,0334 

0.1700 

S -09 

11 

0 . 07 l 8 

O.1668 

2.32 

t» 

0»0448 

0*2255 

5-03 

11 

0.1183 

0.2731 

2.31 

11 

0,0571 

0.3010 

5-37 

Liei . 

O.O2O4 

0.1250 

6.13 

K-.SO.li) 

0,0306 

0.106a 

3-47 

II 

0.0313 

O.1883 

6.02 

11 

0.0488 

0.1020 

3.46 

II 

0.0403 

0.2500 

6,20 

II 

0,0634 

0,2265 

3-57 

11 

0.0512 

0.3093 

6.04 

tl 

0.0798 

O.aSTO 

3 . 6 l 

NaCl 

0.0177 

0.1203 

6.80 

MftCl* 

0.0188 

0.1152 

6.13 

11 

0.0266 

O.1789 

6.73 

II * 

0.0298 

0.1800 

6,08 

11 

0.0350 

0.2S03 

7.15 

II 

0,0399 

0.2487 

6.33 

ti 

0.0440 

0.3158 

7.18 

CaCig 

0,0188 

0.1198 

6.36 

NaBr 

0.0l8l 

0.1133 

6.26 

»i 

0,0298 

0,1839 

6.18 

11 

0.0280 

O.1769 

6.32 

it 

0,0384 

0.3389 

6.33 

11 

0.0379 

0.2443 

6.45 

11 

0.0526 

0.3334 

6.33 

11 

0.0483 

0.3049 

6.31 

SrCl 

0,0x88 

0,1199 

6,38 

Na g S 0 4 (i) 

0.0291 

0.1l8o 

4.05 

« * 

0.0281 

0,1796 

6.39 

6 11 

0.0414 

O.1689 

4.08 

II 

0.0379 

0.3491 

6.57 

11 

0.0590 

0.2255 

3*82 

« 

0.0468 

0 .U 47 

6.73 

ii 

0.0792 

0.2958 

3*93 

BaCI, 

0,0188 

0,1239 

6-54 

KCl 

O.OI91 

0.1084 

5.67 


0.0287 

0.1791 

6.34 

!• 

0.0309 

0.1779 

5*76 

tl 

0.0375 

0 . 253 © 

6.73 

II 

O.O409 

0.2364 

5.78 

II 

0.0468 

0*1197 

6.83 

II 

0,05l8 

O.3014 

5.82 






(1) The concentration was 0.5 equivalent normal Instead of 3,0 normal. 
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C 6 H 6 0| 


Reciprocal Solubility of Camphor and Phenol, Determined by the 

F REEZING-POINT M ETHOD. 

(Wood and Scott, 1910.) 

(The freezing-point was determined in most cases by measuring the rate of 
cooling of the mixtures and ascertaining the point at which the rate changed. The 
experiments were made with very great care.) 


t° of 

Gnus. 

Camphor* 

Solid 

t 0 of 

Gms. 

Camphor 

Freez¬ 

ing. 

per 100 
Grm. Mix¬ 

Phase. 

Freezing. 

per roo 
Gms. Mix¬ 

174.5 

ture. 

100.0 

C«jHwO 

- 13-8 

ture. 

71.48 

158 

9S98 

h 

-26.4, - 

32 70.12 

X40 

92.55 

a 

-15.9 

69.32 

X12 

88.86 

it 

—* 20.1 

67.76 

80 

82.88 

u 

~ I 9*3 

66.64 

50*7 

79-73 

u 

— 18.7 

62.21 

29.5 

76.58 

u 

— 18.6m.pt. ... 

— O. I 

73*37 

u 

— 20.1 

61.51 

-13-5 

72.24 


— 20 

S 5 - 8 o 

1.1 

CicHwO.CsHftOH. 


Solid 

tf of 

Gms. 

C "“P*“ r Solid 

Phase. 

Freezing. 

per 100 pt™ 

Gms. Mix- Phase * 

Cu>HwO 

— 22.6 

ture. 

52.52 r.r 

“ +i.i 

— 23.6 

44.90 “ 

x.x 

— 28 — 30.5 

40.35 “+OEU0 

« 

- 15*7 

38.5f QsHxOH 


-3 

34.50 

it 

4-5 

30.31 

It 

16.1 

25.40 

it 

25 

20.31 “ 

a 

36.1 

6.87 


Data for the above system obtained by the method of determination of the 
temperature of disappearance of the last crystal, are given by Kremann, Wischo 
and Paul (19x5). The results are not in good agreement with the above. These 
authors also give similar determinations for the systems camphor +resorcinol and 
camphor 4-0 naphthol. 

Data for the systems camphor 4 * phenol + water, camphor + n butyric acid 4 ~ 
water, camphor 4~ succinic acid nitrile + water and camphor 4- triethylamine 4- 
water are given by Timmermans, 1907. 


Solubility of Phenol in Benzene and in Paraffin* 

(Schweissmgcr, 1884-85.) 


Solvent. 

Paraffin 

Benzene 


Gms. CflHgOH per roo Gms. Solvent at: 

_4L. 

16*. ai*. 

25 °. 

43 w - 

1.66 

. . . 

s 

2-5 8-33 

IO 

100 


Data for equilibrium in systems composed of phenol, water and each of the fol¬ 
lowing compounds are given by Timmermans (1907): NaCl, KC 1 , KBr, KNO s , 
K3SO4, MgSOi, tartaric acid, salicylic acid, succmic acid and sodium oleate, 


The critical solution temperature of mixtures of phenol and iso amyl 
butyrate is about 7 0 . (Lecat, 1927.) 

100 gms. sat. solution of phenol in liquid sulfur dioxide contain 28 
gms. C e H 5 0 H at t°(?). (De Carli, 1927*) 









Freezing-points of mixtures of Phenol and: 


Acetamide!$)!29) ( 5 $) 
Acetanilide( 3 ) 

Acetone (41) (60) 

Aceto phenone( 33 ) 
Acetic acid(41) 

Amido phenols(38) 

Aniline! 8 ) 

Antipyrine( 3 a) 

Benzamide(29) 

Benzaldehyde( 54 &) 

Benzoic acid!43) 

Benzo hydrol(25 M 54a) 
Benzo phenone(36l 
Benzoyl chloridet58) 
Benzylamine(49) 

Bromo toluene! 47 ) 
Camphor! 13 M56) 

Chloro acetic acid!40) 
(24) (41) 

Chloro acetic acid + 
naphthalene(40) 
Cineole( 6 F 
Cinnamic acid!37} 
Cresols(xo)!n) (12) 
CyclohexanolUs) 

Di ethyl di acetyl tar- 
tartrate! ) 


Di methyl anil inet jH 22) Picric an dt ji H 40 n 53! 


Di methyl methane!47 1 
Di methyl oxalate! 

pyron**! x?) 
ureas!23f 
amine!461 
methane 147* 
methyl 


Di methyl 
Di methyl 
Di phenyl 
Di phenyl 
Di phenyl 
Erythritoltsx > 

Ethyl alcohol * 
acetamide!29H35! 
Ethylene bromide*9** 47 ) 
Ethylene diamine!sol 
Fenehon!abi 
Methyl urea*23* 
Naphthalene!4 1 * is* 

las!!40H 44 ! 
Naphthol * 44 l 
Nitranil inet34! 

Nitro beazeneH) 

Nitro benzene * 

, Quinane 135! 

Nitroso di methyl 
ani line! 4 ** at Has* 
Oxybenzaldehydela ?1 
Phenylene diamines!aHi 
Phenyl hydrazine!71 


Pyridine 121 Us! 

Cut none !$ 

Uu i none 4 - ni 1 robenzene* 35) 
Qutmil i tie 1 a! 

Resortt no!1tS J 
Hal icy Hr artdlil 
amiuHaiHa 1 it:y11caldehyde1361 
Siyphnir arid!%01 
Sure itue acid! 37 1 
Sure in imdet jo) 

Sulfuric At: id! 19t 
Thymol U4I I47H «*?> 
Toluidinenl aol i jj Hub H 481 
Trt rhlnro ate tie. acid 1241 
Tri p Hetty! i a rhino I i 10) 

Tri phenyl me 1 hanet 3 1 } 
Ureal 1 $4) I 141 * 4ft 1 
11 f llret han f 191 
II re than! 04! 

Xylene1471 
Xylidinest jji142! 

Vtp?i ? hy 1 n^ i 22 * I 401 


(1) Baily, 1925; (2) Bramley, 191b; 14* Angel le it, load; 14! Bernoulli 

and Veilion, 1932; (5) Boon, 19391 *6* 8*11 at i and lira** 1 • 191.1; * 7 * 

Cuisa and Bernard!, 1910 ; (81 Defftt, 1918; HI Dabwt* 1M91; <io* Dawnou 
and Mount ford, 1918; (xx) Fox and Barker, m8; ita! Fischer and llrdppel, 
1917; (13) Gflnther and Peiner, tw; 119I Hrywakownki and S*«y 1, x*mU); 

(is) Hatcher and Skirrow, 1917; lib) Jefremow* 1914; U?* Xeftttall, 1914a; 

!x 8 ) Jaeger, 1907; (19) Kendall and Carpenter, 19m; Hoi Xi trail* 1924; 

(21) Kremann, 1904; (22) Kremans* 190ft; (23) Kremann, 1910; *29* Kendall, 
1916; (25) Kremann and Brazil, 1929; tab) Kremaiw and IHetrUh, i*#ai; tail 
Kremann and Pogantsch, 1923; (28) Kremann and Petri inchek, mu: *29* 

Kremann and Venzig, 19x71 (30) Kremann and ilk, 1919; * u 1 Kremann, CFJelga 
and Zawodsky, 1921; (3a) Kremann and Emn, 1919; 134$ Kremann and Harktl(i9ao) 
I34) Kremann and Rodinis; 190ft; *35) Krtmann, Sutler, Hi tie, Strxelba and 
Dobolzky, 1922; (36) Kremann and Zeehaer* mH; 1925; ! 37) Kremann, ^echntr 
and Drazil, 1921; (38) Kremann, lupfer and Zmmtnkf t 1920; Uai Harnett mi 
Mannes$ier~Mameli,X933; (41) Mameli and Cocconi, 1921; i*jt and 

Pettet, 1935; (43) Moermann, 1933; I94) HigU&cei md Uarguito, 1927; 

( 45 ) Mascarelli and Pestalozza, 1908, 1909; lafti Philip, («**#) Paterno 

and Ampola,; (48) Puschin, 1926b; (49) Fusel*in and ftikovnki, 190; *50* 
Puschin and Sladovick, 1928(a); (51) Puschin anti PejeeHc, mu: Ua* 

Puschin and Kfcnig, 1928; ($3) Rheinboldt, Heading md Kifttthei**ea, 102*1; 

(54) Schmidlin and Lang, 19x0; (54a) SchmUlin md Un*. 1912; KU Speyer*, 
1902; (56) Wood and Scott, 1910; 1571 Wilcox md Bailey, mm: 

Tsakalotos and Guye, 19x0; (59) Yamamoto, imB; iftoi Waddell, 1889, 
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CgHgOj 


NITROSO ANILINE p N 0 C 6 H 4 NH g . 

Freezing-point data for mixture of p nitroso aniline and p nitraniline 
are given by Jaeger and van*Kregten, 1912. 

PYROCATECHOL 2 C e H^ (OH) s . 

Solubility or Pyrocatbchol in Watrr and in Othbx Solvents. 

(Walker, Collett and Lazell, 1901 .) 

The determinations were made by the synthetic method. In order to prevent 
oxidation the air in the sealed bulbs was replaced by hydrogen. The deter¬ 
minations were plotted and the following values obtained from the curves. 


Cta. Mold, fl C e H 4 (0H) 


t° 

/- 

Water 

Ethyl 

Alcohol 

Ethyl 

Ether 

20 

6.88 

36.40 

— 

30 

14.10 

39-80 

— 

40 

21.9s 

43-95 

46.95 

50 

30.78 

48.92 

51-10 

60 

40.25 

54-37 

55-86 

70 

51.65 

60.38 

61.55 

80 

64.69 

68.20 

68.50 

90 

78.70 

80.09 

77-85 

100 

93*20 

93-55 

92.40 

104-5 

100.00 

100.00 

100.00 


0 per 100 gja. sols. sat. solution In: 


Acetone 

Carbon 

Tetrachloride 

Chloroform 

-% 

Bensene 

50.08 

0.10 

2.10 

O.60 

52.20 

0.3s 

2,70 

1.15 

54.48 

O.60 

3-30 

I.80 

57.58 

0,95 

4-32 

3-02 

61.55 

l.l8 

7.38 

5-35 

66.43 

1-75 

14-70 

10.60 

77.65 

3-15 

39-20 

29-55 

80.35 

15.80 

67.18 

64.30 

93.00 

89-42 

89.45 

90-32 

100.00 

100.00 

100.00 

100.00 


PYROCATECHOL o G,H 4 (OH) 3 . 

ioo gms. HjO dissolve 45.1 gms. C 8 H 4 (QH) 3 at 20°. ^(Vaubei, 1899.) 

KX) gms. pyridine dissolve an unlimited amount of CeruvOH)* at 20 . (Dehn,'i9x7.) 
100 gms, aq. 50% pyridine dissolve ror + gms, of CeHiCOHja at 20-25°. 


Solubility of Pyrocatbchol 

in Aqubous Solutions of 


Hydrochloric Acid at 25 °- 



(Knox and Richards, !•!•.] 



Normal) ty 


Normality 

BO, 

e*iMO n)l 

H Cl. J " J 

"" cjilia OH},? 

0.0 

4.19 

7-30 

0.62 

1.68 

a.i 3 

9. II 

o .55 

3.53 

1.18 

xo .83 

0.55 

5.89 

0.81 




PYROCATECHOL Arsenic Acid [O:As(0-C«H4O)*]H|*4-4^*0. 

100 gms. sat. solution in water contain 4M g™*- of the compound at ord. temps. 
» » » « alcohol » 8A.7 •> » (Wo4oU ; d » nd 
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Freezing-points of mixtures of Pyroeateihol and; 

Acetamide(22) Cinnamic aldehyde!30J Phenytene diamnef 44) t ;n) 

Acetone(36) Di methyl oxalate!20J Pu'rtt; at*idt 34 1 

Acetophenonet 17 ) Di pheny 1 am i ne (14) Q& i t I 

Amino phenois(6) Di phenyl methane! 201 Renor* inol t «?)! ml 

Aniline(27) Ethylene chain tnH “ 1 aniipyriiwUl 

Antipyrinei 181 Fenchon1231 f hydroquinonei41 

" + Hydroquinone(4) ( 5 )Hydroquinone!37) Htyfdmic arid!9) 

" + Resorcinol (4) (nl " + antipyrinei 4II Sure in it: undue* I 

Azo benzene! 28) Naphthalene! 19) 1 3*0 HuteioimdeUil 

Benzamidel22) Naphthylamine! 34 1 Tetra methyl phthaUnl 3} 

Benzo hydroU23) (40J Nitro naphthalene! 371 Tolunltne! 44J 

Benzo phenone(7) {39) Oxy benzaldehydet 49) Tri rhlnro at,me acidig) 

Camphor! 12) (6) Phenanthrenei U Tri phenyl utrhtnoleU*) 

Carbazole! 15) Phenyl teira methyl Tri phenyl met h.wu j) 

CineoleU) tetra hydro pyraa f 3I Ureal 421*381 

Cinnamic acid(26) lire!ham 421 

(1) Bernoulli and Sarasin, 1930; Cal Helium and Craani* un M !;§) Bennett 
■and Wain, 1936; (4! Hrynakovmki, 1934; (S* Hrynakownki and Adams* 1937; 16) 
Jefremow, 1912, 1913; (7) Freund 1 ich ami Posnjak, 1912; fH> Kttran» 1924; 19) 
Jefremow, 1934; (10I Jaeger, 1907; Cu) Jaeger, 490s; itj) Kremann and Odelga, 
1921; (13) Kremann, Odelga and Zavadsky, 1921; l > Kremann and Schadinger, 
1919; (iS) Kremann and Slovak, 1920; txb) Kremann, lupfrr and Zavndsky, 1920; 
(17) Kremann and Marktl , 1920; ! id) Kremann and Haas* 1 mm: Uo* Kremann and 
Janetzky, 1912; (20) Kremann and Fri inch, 4920; Ut) Kre *a an and ilk, 4919; 
(22) Kremann and Auer, 1918; (23) Kremann and Dietrich, 4921; (24) Kremann 
and Strohschneider, 191S; (25) Kremann, Sauer, Siur% Str*eit*a and ftotmtsky, 
1922; (26) Kremann, Zechner and Drar.il, 1924; (27) Kremann, 1906; (28) Kremann 
Zechner and Weber, 1924I (29) Kremann and Pogantftch, 1941; C30I Kremann, 
Hbnigsberg and Mauermann, 1923; 13U Naegli and Kaltman, 4913: 13a! Puschin 
and Rikovsky, 1932; (33) Puschin and Sladovick, 1948a; (*4) Philip and Smith, 
1905; (3$) Rheinboldt, Henning and Kirtcheifien, 194*1; Ubf Schmidtin and Lang, 
1910; (37) Sender*, 1923; (38) Van der Hammen, 4934; 139) Kremann and Zechner, 
19181(40) Kremann and Draril, 4949. 

EX80EOINOL CJS^OH), x, 3 * 

SoidJBXJUXTT or RxiOftCXHOt lit Wat**. 

(Ummi* im.) 

The determinations were made by the synthetic and aino by the freezing-point 
method. The author’s results were plotted and the following values taken from 

the average curve. 


0 fas. C 6 « 4 (0H) 2 per Bom 

c 100 gms. sac. sol * Ptrnt# 

- 0.1 6.4 Ice 

-0.2 16.0 “ 

-0.3 22.0 " 

-0.4 27.5 M 

-o.slEutec. 134.0 " +C.H,iOH>„ 

-0.6 (Unstable) 40.0 H 

0.0 40 

10.0 50 


<*». c # k (0*^ mr ftnUti 

too 4 M. Mil.ftld. itese 


m 

58 .S IsB. *1 

C,H 4 tOH) t 

w 

a$ 

63.5 


30 

66.0 Ifcfi.jf 

a 

90 

7a.? l?a.7t 


so 

?8. i 

** 

% 

83.5 <B». »l 


70 

87.7 

#* 

80 

9»-5 l9i.a< 


m 

9**.3 

“ 


c # h 4 (0H ) 8 
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Solubility of Resorcinol in Water and in Ethyl Alcohol* (Speyer*, 1902.) 


Results for Water. Results for Alcohol. 



d of 

Gms. C.IL(OH), (ml 


d or 

Gms. C fl IL(OH) t (m) 

t". 

sat, sol. 

per 1(H) gms. 11,0. 

t". 

sat. sol. 

per 100 gms. II a O. 

0. 

I . IOl 

66.7 

O. 

i .<>33 

17,5 

U). 

I .118 

<)3.5 

IO. 

i .o36 

14 I 

7.0 . 

I . 1 34 

173 

70. 

1.041 

155 

7 >. 

I - 

i43 

>5 . 

1.045 

167 

do. 

I . I48 

166 

:>o. 

1.048 

170 

40 ... . 

1.157 

77 5 

4<>. 

1 .o56 

186 

5o. 

i. i (>5 

3on 

5<>. 

1 .o65 

206 

(><>... .. 

1.177, 

3 90 

60. 

1.075 

235 


i. 176 

4<)'> 

7<>. 

1.087 

3oo 

80...... 

1 .*79 

634 

7!. 

1.092 

33 0 

Solubility < 

of Resorcinol in Aqueous Solutions of 

Hydrochloric Acld 



AT z5°. (Knox 

and Richards, 1911).) 



Saturation 

was obtained by constant shaking in a thermostat for several days. 

Kqutv. Normality. 

Equlv. Normality. 

Kqulv. Normality. 

HCI. 

ojr v i(mi t . 

" irci. 



G 6 ir 4 (OH),. 

0.0 

0 . 5 1 5 

4.402 

7.307 

9.610 

1.118 

O. 056 

5.707 

6. 07O 

t. 616 

11 • 31 

1.38<) 

I .671 

4.57<> 

7.5G7 

1.787 



3.4*0 

3.070 


I . 17,5 




According to Vaubel (1895), 100 gms. HgO dissolve 175.5 gms. CJ-R(OH) 2 , 
or 100 gms. sat. solution contain 63.7 gms. at 20°. Sp. Gr. of sol. « x.1335. 


Solubility of Resorcinol in Alcohols and in Acids. 

(Ttmofciew, 1894.) 


Solvent. 

t\ 

Gms. C,H 4 (OH) s m 
pet too Gms. 

Solvent. 

V. 

Gms. C a H<(OH)sw» 
per 100 Gms. 

Methyl Alcohol 

xi.6 

Sat. Sol. 

6() 

Formic Acid 

IS 

Sat. Sol. 

29 . 2 

Ethyl 

io, 4 

59*2 

Acetic “ 

IS 

32.5 

a a 

ir .6 

61.5 

Propionic “ 

15 

22.8 

Propyl “ 

X 0.4 

51*5 

Butyric “ 

15 

14.7 

(t u 

11.6 

51.6 

Isobutyric “ 

15 

9.6 




Valeric “ 

15 

6.5 


100 gms. abs. alcohol dissolve about a 36 gms. C 6 II 4 (OH), (m) at 20 - 25 °. 

100 gms. equi. mol. mixture of alcohol and quinoline dissolve about 99.8 gms. 
C # H 4 (OH), (m) at 20 - 25 °. f Puchor and Dahn, 1921 .) 
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RESORCINOL 

Solubility of Resorcinol in Several Solvents. 

(Walker, Collect and Laraell. 1931 .) 

The determinations were made by the synthetic method. In order to pre¬ 
vent oxidation the air in the sealed tubes was replaced by hydrogen. The 
determinations were plotted and the following values obtained from the 

curves. 


On. Mols. 1 CX OH), ptr 100 pi. *olt. aac. solution Ins 

_ o i ~ — JL ——.— 

Ethyl Carbon 



Water 

Alcohol 

Acetone 

Tetrachloriae 

Chiororor® 

Itenaene 

20 

18.65 

39-34 

Si. 55 

— 

— 

(0.15) 

30 

34.35 

41-91 

53-94 

0.07 

O.63 

0.40 

40 

30.44 

44-79 

56.30 

0.17 

O.84 

0.60 

So 

37.49 

48.40 

58.63 

0.27 

1*06 

0.75 

60 

45-00 

53-10 

6 l .38 

0.38 

1.27 

1.00 

70 

53-45 

58.34 

65-25 

0.47 

I.48 

1.76 

80 

63.01 

64.69 

71.21 

O.58 

1.70 

3-17 

90 

73.83 

74.65 

79.6O 

O.69 

5-64 

6.40 

100 

86.09 

87.38 

89*35 

0.80 

78.50 

79.80 

109.4 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 


Solubility of Resorcinol in Acetic Acid in Nitrobenzene and in Uiikthan. 

(Mortimer, 1023 .) 

In Acetic Acid. In Nitrobenzene. In U re than. 



Mol». C e H 4 (OII), 

Urns. C,H*(OH}, 

Mols. C«II 4 ( 0 II!, 

Cran. C*H*iOtb 8 

Mols. C.H,: 0 »‘, 



per 100 mold. 

per 100 gras. 

per 100 mols. 

per ux> gins. 

per urn w»U. 

per ttw urns. 

t°- 

fat. sol. 

crr 8 cooir. 

sat. sot. 

C fl W 3 hO |( 

•at sot. 

Nlf'ttMVt*. 

20. . 

... 17.6 

39.13 

6.6 

<>.33 



40 .. 

, .. 27.2 

69.45 

16.0 

17.02 

46*8 

i<»8 6 

60. . 

... 39.4 

119.1 

3 * 2.2 

42.45 

56.3 

* 5 tj 0 

80.. 

... 56.3 

236.0 

55.3 

110.6 

68.2 

264.7 

IOO,. 

... 81.0 

780.9 

83.3 

445,8 

85.5 

7*17.8 


Solubility of Resorcinol in Benzene. 


(Rothmund, iSg8.) 


r 

Gms. QH 4 (OH) ? 
per 100 Gms. Sat. Sol. 

t*. 

Gms. (' A H 4 (OH). 
per 100 Gmt, Sat. sioL 

73 

3.18 

95-5 

61.7 

77 

4-75 

96-5 

77.64 

82 

6.94 

83-46 

98. s 

95 - S 

37-44 

90.23 

100 


Between the concentrations 37.44 and 61.7 at 95.5* two liquid layer* are 
tormed. Ihe reciprocal solubilities of these two layers, determined by the 
synthetic method (see Note, p.29^\ are as follows: 


t # . 

Gms. C # Hi(OH)j 

--JL. 

per 100 Gms. 

60 

C 6 H« Layer. C«H 4 (OH)j Layer.' 

4-8 

79*4 

70 

6.6 

77.5 

80 

9.2 

75 


t*. 

Gms. per too Gms. 


(«H| layer. 

C'.II.tOH), Ijiycr, 

90 

13 

7 1 -3 

100 

Jt 9-5 

65-7 


24.6 

60.7 

109.3 

crit. temp. 

42.4 


Resorcinol mixes with pyridine in all proportions. 
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The critical solution temperature of mixtures of Resorcinol and 
a Bromo naphthalene is 135*2° and there is 45 percent of resorcinol 
present. (Lecat, 1929, 1930.) 


data are given for mixtures of Resorcinol and: 


Di phenyl aminelao) (30) 
(11X46) 
Diphenyl amine + Urea 
(13) 

Di phenyl me thane (20) 
ErythritolUo) 

Ethyl oxalate!34) 
Fenchon!ai) 

Hexane + nitrobenzene(45) 


Freezing-point 
Anthracene!46) 

Acetamide!18) 

Acetanilide!2) 

M + hydroquinone(48) 

" + phenacetin(9) 

Acetone(43) 

Aceto phenone(24) 

Amino phenols(25) 

Aniline(28) 

Antipyrine(22)(11)(42) 

” + pyrocatechol(9) 

Azobenzene(36) 

Benzamide!18) 

Benzo hydrol!i9) 

Benzoic acid! 11) (-42) (48)Naphthol(46) 
Benzoin(8) 

Benzo phenone(33)(37) 

!38)!49) 

Camphor (7)! x6) 

Carbazole(29) 

Cineole(4) 

Cinnamic acid(34) 

Cinnamic aldehyde(33) 

Cinnamylidene aceto 
phenone(37) 

Di anisal acetone!38) 

Di methyl oxalate(34) 


Phenol!14) 
PyrocatecholUa) 

Quinone (31) 

" + nitrobenzene(31) 
Said! 11) 

Succinic acid!34) 
Succinimide(2i) 

Sulfonal(10) 

+ phenacetine(9) 


Hydroquinone!11)(14)(44)Styphnic acid!15) 

"+ pyrocatechol(9) Styrylketone!38) 

Hexane +nitrobenzene(45)Tetra methyl p diamino 
Naphthalene(23)(46) benzo phenone(37)(38) 

Tetra methyl phthalantj) 
Naphthylamine<39U46|(50) Toluidine! 39) (46) 
Nitrobenzene + hexane!45Tri chloro acetic acid!17) 
M + quinone!31) M phenyl amine(26) 


Nitro naphthalene(44) 
Oxy benzaldehyde(27) 
Phenacetine + 
acetanilide!9) 
Phenacetine + 
sulfonal(9) 
Phenanthrene(S) 
Phenylene diamine!32) 
Phenyl tetra methyl- 
tetra hydro pyran(3) 


carbinole (35) 
" " methane(26) 

Urea (11) (41) <47) (48) 

” + antipyrine( 9 ) 

" + di phenyl amine!13) 
Urethan!1)!12) 

Xylene!6) 


(1) Adamanis, 1933; (2) Angeletti, 1928; (3) Bennett and Wain, 1936; 

(4) Bellucci and Grassi, 1913; (5) Bernouilli and Sarasin, 1930; (6) 
Campetti, 1917; (7) Caille, 1909; (8) Dischendorfer, 1933; (9) Hryna- 
kowski, 1934; (10) Hrynakowski and Adamanis, 1933(a); (11) Hrynakowski 
and Adamanis, 1933(h); (12) Hrynakowski and Adamanis, 1933; (14) Jaeger, 
1907; l15) Jefremow, 1934; (16) Jefremow, 1912, 1913; !17) Kitran, 1924; 
(18) Kremann and Auer, 1918; (19) Kremann and Brazil, 1924; (20) Kremann 
and Fritsch, 1920; (21) Kremann and Dietrich, 1923; (22) Kremann and 
Haas, 1919; (23) Kremann and Janetzky, 1912; (24) Kremann and Marktl, 
1920; (25) Kremann, Lupfer and Zawodsky, 1920; (26) Kremann, Odelga and 
Zawodsky, 1921; (27) Kremann and Pogantsch, 1923; (28) Kremann and 
Rodinis, 1906; Kremann and Slovak, 1920; (30) Kremann and Schadinger, 
1919; (31) Kremann, Sutter, Sitte, Strzelba and Dobolsky, 1922; (32) 
Kremann and Strohschneider, 1918; (33) Kremann and Zechner, 1925; (34) 
Kremann, Zechner and Brazil, 1924; (35) Kremann and Wlk, 1919; (36) 
Kremann, Zechner and Weber, 1924; (37) Pfeiffer, 1924; (38) Pfeiffer, 
Goebel and Angern, 1925; (39) Philip and Smith, 1905; (40) Puschin and 
Bezelic, 193a; (41) Puschin and Konig, 1928; (42) Puschin and Wilowitsch, 
1925; (43) Schmidlin and Lang, 1910; (44) Senden, 1923; (45) Timmermans, 
1907; (46) Vignon, 1891; (47) Van der Hammen, 1931; (48) Hrynakowski and 
Szmyt, 1935(b); (49) Freundlich and Fosnjak, 19i2.cso> Kremann and Csanyi, 
1916. 
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Distribution op Resorcinol Between Water and Organic 
Solvents at Ordinary Temperature. 

(Vaubcl —J. pr. CI1.W67. 478.’oj.) 

(Sms. t m ) m 

Solvents. 


Oms. 

C«H4(OH)2 

Used. 

I .191 
I .191 

0800 

0.800 

0.500 

0.500 

0.500 


60 cc. H 3 0 + 30 cc. Ether 
60 cc. H 2 0 + 60 cc. Ether 
40 cc. H 2 0 + 40 cc. Benzene 
40 cc. H 2 0 + 80 cc. Benzene 
50 cc. H 2 04 * 50 cc. CCl* 

50 cc. H 2 0 +100 cc. CC 1 4 
50 cc. H 2 0 +150 cc. CC 1 4 


II3O layer. 

<- >rg.um 
Solvent I 

0.2014 

0 ■ t)8()6 

0.2475 

0-0525 

0-5873 

0-2127 

0 - 577.5 

0-2227 

O.4885 

0.0115 

O . 4880 

0.0120 

0.4880 

0.0x20 


The coefficient of distribution of resorcinol at 25 0 between olive oil and water 
(cone, in oil 4* cone, in H 2 0 ) is given as 0.04 by Boeseken and Waterman (tqtt, 

1912). 


HYDROQUINONE p C 6 H 4 ( 0 H) 2 . 

Solubility of Hydroquinonb ih Water and in Other Solvents. 

(Walker, Collett and Lar/.ell. 103 U) 

The determinations were made by the synthetic method. In order to pre¬ 
vent oxidation the air in the sealed bulbs was replaced by hydrogen. The 
determinations were plotted and the following values obtained from the 
curves. 



On. 

Mols. p C fl H 4 

(OH)p per 100 

_ _$L__ 

. »olfl. sat. 

solution in: 


t° 

/ 

Water 

—ETtHyl “ 
Alcohol 

Ethyl 

Ether Ace tout 

Sir 53 S 

Tfctrtchlort&k 

Nnttnft 

20 

l.l6 

17.25 

— 

11.30 

— 

0,02 

30 

1.35 

19.40 

— 

15.00 

0.01 

Cl. 04 

40 

2.10 

21-58 

—■ 

18.95 

0.07 

0.30 

50 

3-35 

23.89 

•— 

23 . 4 S 

0.14 

0,50 

60 

5-45 

26.08 

8.39 

30.90 

0.30 

0.6a 

70 

8.42 

28.57 

12.70 

35.22 

0.2? 

0,80 

80 

12.61 

31. x6 

17*07 

37.60 

0.33 

0.90 

90 

18.29 

34.25 

21.66 

40.58 

0.40 

1.00 

100 

24.50 

37.70 

26.30 

44.30 

0 . 4 ? 

1,18 

110 

31.08 

41.83 

31.28 

48.35 

0-54 

1.41 

120 

38.50 

47.01 

36.85 

52.75 

0.6O 

3,00 

130 

47.30 

53-60 

43.51 

$8.18 

0.68 

3.08 

140 

57.01 

61.75 

$2.60 

64.90 

0.95 

4.96 

150 

68.28 

71.56 

63.63 

72.71 

1.60 

8,10 

160 

80.74 

82.79 

76.90 

82.30 

2.20 

72.30 

172 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 


iqo gms. HpO dissolve 8.02 gms. p C e H^(OH) a at 25®. 

100 gm. mots. HgO dissolve 1.31 gm, mols. p C a H (OH)* at 25°. 

100 gms. D «0 (heavy water) dissolve 6.11 gms. F C a H ( 0 D) 2 at 25°. 

100 gm. mols. D 2 0 dissolve 1*09 gm. mols. p C 6 H 4 ( 0 DT 2 at as®. 

(Kerman and LaMer, 1936.) 
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Solubility of Hydroquinol in Water and in Aqueous Solutions 
of Hydrochloric Acid at 25°. 

( Ct ranger and Nekton, 1921; Knox and Richards, 1919.) 


Normality 

Cm. mol. C*It, (01ti a 

Normality 

Gm. mol. (VMOI!)* 

of aq. 11 Cl. 

per liter snt. sol. 

of aq. II Cl. 

per liter sat. sol. 

c—v 

II 

P+4 

0 

0.666 (K. and R.) 

3-793. 

. 0.282 (K. and R.) 

0,0 M 

0.645 {Ct and X.) 

5.77.8 - 

. 0.215 a 

0.(0 . 

, . 0 . 64 5 



0 . 10 . 

,o.d33 » 

(1.2.37 .... 

. 0.178 » 

1,0 . 

0 .4q4 » 

lO.qj..... 


1 . 8<)2 . 

.. . 0 .4o*,>, (K. and It.) 




ioo gms. sat. solution in water contain 6.7 gms. hydroquinol at 20°, Sp. Gr. of 
sol. =» 1.012. (Vaubel, 1B99.) 

100 gms. 95% formic acid dissolve 6.07 gms. hydroquinol at 20.2 0 . (Asckan, 1913.) 

Solubility of Hydroquinol in Aqueous Solutions of Salts at 18°. 

( Linders! rom-Lang, 1924.) 

Due to the instability of hydroquinol at low hydrogen ion concentrations all 
the determinations were made in presence of 0.01 n hydrochloric acid. Hence 
in each case the solvent, is composed of 0.01 n 11 Cl containing the stated gram 
equivalents per liter (normality n) of the several salts. 


Aq. solvents 

(»m. mots, 
d* H,( 0 II», 

Aq. solvents 

0.01 n 11 Cl f j 

per liter sal. sol. 

0.01 nil Cl I- : 

0.0. ,. 

. 0,5to 3 

0. 6 /i K Hr... 

0 . 835/1 Li Cl. 

. <,.3747 

1.2 » ... 

7.<)87 » 

. 0 . 7 . 31)7 

1.8 » ... 

3 . 34 <> » . 

. 0 .l 49 'l 

0.6/1 K 1 ..... 

4 .175 » . 

. 0. u 17 

1 . 7 » .... 

6. *>.(>7 » 

. 0.0577 

1.8 » .... 

0.49 n NaCI . 

. 0.4*770 

2.4 »> - 

0.99 »> 

. O.I579 

2.87 » .... 

1.99 » 

. 0 . 7.496 

0.495 nMgClj 

«•99 ” - 

. O.I757, 

0.989 » 

3-99 » • 

. O.tiqt) 

*•979 ” 

0.70 n KOI .. 

. 0 . 47*58 

3.968 » 

1.4 » 

, o. 353 o 

0,098 n Ca Cl 

7.1 » 

. 0.2940 

1 .1 95 » 

2.8 » 

. <>.2546 

7. 390 » 

1 .2/1 Kb Cl .. 

• o. 4<>75 

^.780 v 

1.8 » 

<>.3665 

0.4 /tBa 01 $.. 

7 »\ » 

. o.34*3 

1.2 » 

0.578/1 Cs Cl. 

. 0.498:* 

1.5 » 

0.867 ” * 

. 0,496* 

1 .6 >» 

1.733 » , 

. 0.4913 

2.0 » 


dm 

mols. 



dm. mols. 

Lit 

( 0 * 1 ). 


Aq. solvents 

d«H,(OH ) a 

liter sal. sol. 


0.01 n H Cl-e : per liter sat. sol. 

O 

4394 

0 

• 4 /iSr CI35. ... 

0.4444 

O 

3787 

0 

8 » «... 

0.3894 

O 

328 l 

1 

6 » .... 

<>.2948 

O 

4 4 «7 

3 

2 » .... 

o.i 636 

0 

397.3 

0 

477/1 MCI. v . 

0 . 4273 

0 

3457 

1 

1<J2 » 

0.3291 

0 

3 t >45 

2 

.385 » 

0.2099 

0 

2791 

4 

.770 » 

<>.<) 8 i 5 

0 

4 ■■>■99 

0 

497 n La Cl 

0.4366 

0 

3 G 35 

1 

.7,42 » 

0.3478 

0 

7,589 

2 

485 » .. 

0.7,349 

0 

i 3 o 8 

4 

c)7o » 

0. io 53 

0. 

. 4 * 8 <> 

0 

.»)78/iMgso t . 

0.3708 

0, 

, 34<)8 

1 

. 9.56 » 

0 . 2.632 

0, 

.2263 

2, 

.934 » 

0.1809 

0, 

.0978 

I 

. 5 nH 2 SO.... 

0.3760 

0, 

• 4449 

1 

.5 nil Cl. 

0.3520 

0. 

,3417 

l 

. 5 nNa 2 SO*.. 

0.2976 

0, 

. 3 o 68 

O 

. 2/1 Mannitol.. 

0. 5 o 3 o 

•0. 

.7983 

O 

.4 »> 

0.4926 

0. 

. 2606 

O 

.6 » 

0.4828 



0 

.8 » 

0 . 4/21 


Solubility of Hydroquinol in Aqueous Solutions of Salts at 23°.7;>. 

(Understrom-JUng. 1924.) 



dm. tools. 


dm. mols. 



dm. moth. 

Aq. solvents 

<: fc u* * cm 

Aq. RolveutH 

C n *h(0** 1» 

Aq. solvents 

c ft rr, < on i* 

(M»t n Udl t : 

per liter sat, sol 

O.oi nil Cl *• : 

per liter sat. sol. 

0,01 n II Cl f s 

per liter sat. sol. 

0.0. .. 

. «.<! < 44 (') 

1 . 5 /tKl. 

. 0 . 458 ' (i) 

I. {38 

» 

. 0.5890 

0.0. 

. 0.6l80 

i. 5 // K N (6». 

. O./19 !■/(') 

0.598/iCaClo. 

. 0.5072 

0.669 n la Cl 

. 0.4844 

o. 5 // KaSO* 

. o. 4788 ( ! ) 

1. i ()5 

» 

• 0-4177 

1.338 » 

. 0.3787 

0.4 /* NaCI.. 

. 0.5353 

7.390 

» 

o.v,78tt 

7.676 » 

. o.> 3 \> J 

0.8 » 

o. 463 t 

3.585 

») 

. o.t 85 o 

4 . 1*3 *» 

. 0.14/7 

1,6 » .. 

.. 0.3487 

0.4 //Ka ci 2 . .. 

. o .5385 

0 _ n n K (‘,1 

“l 1 H •> 

*t ■» 


Jl « 


/■> 
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SOLUBILITY OF HYDROQOINONB IN AQUBOUS SOLUTIONS OP SALTS AT 17-9°. 
(LinderstrcOT-Lang. 1«B9.) 


Aqueous 

Solvent 


On. Mols. p C c H 4 (0H) 2 Aqueous 0». m In. p C e K 4 (0HJg 

per liter sat. sol. Solvent P®r liter sex. sol. 


H 2 0 alone 
0.8 NH Cl 
1.6 a " 

3 #2 a 

0.666 a ch 3 nh 2 .hci 

1.333 fl " 

3.663 a 


0.SO77 0.747 a C HgWijj.HCl 0.5335 

0.4323 1.493 a " 0.5504 

0.3741 3.986 a " 0.0629 

0.2895 0.69 a C^HgNHg.HCl 0.6311 

0.4977 1.39 a " 0.8084 

0.4913 0.277 a (CH a I,fC c ll, IN.HCI 0.6775 

0.4825 0.705 a (CpHJ .N.HCi 1.401 j 

1.410 a " 3.3896 


Equilibrium in the System Hyoroquinol, Phenoi, an» Water 
(Leone and Angelcam, 

Synthetic mixtures of weighed amounts of the three component h were made 
and the temperatures of clearing and of clouding of each wore det ermined. I different 
amounts of phenol were first added to known concent rat ion* of aqueous hydro- 
quinol and then different amounts of hydroquino! were added to known concen¬ 
trations of aqueous phenol solutions. 


Aq t 1. (>'). V 

„C,H t (OH) 1 . 

Aq.4.770 

to ('«H*(OU)». 

Aq. 9. lO */ 0 >H) V 


Gms. CflHgOK 


Grax. 0,11,011 


u»n». i'MW 

t*. 

per 100 gms. mixture. 

t®. per too gmv mixture 

r. 

prr fix* gm» tnlxturr 

22,0... 

.. 8.68 

34 . 0 ... 

.. i6.0 » 

24,2, 

.... 2 >. 5 2 

53.6... 

.. i 5 .r 4 

42.6... 

.. 21.54 

34 . 4 - 

.... 34.82 

60.6... 

.. 21. ()0 

47.4.■. 

.. 27.84 

4 o. 4 .. 

.... 43.92 

62.4••* 

.. 27.52 

5 0.8... 

.. 30.18 

40,0. 

.... 22.1 4 

63 ,o... 

.. 33.42 

52 . 2 ... 

.. 4 ( > • 88 

30 . H. 

.... '.7.44 

63 . 4 ... 

.. 4°*00 

53 . 0 ... 

.. 44.88 

28.6. 

.... IW.iK 

63 .o... 
6r,8... 

.. 45 .to 

.. 49.17 

52 . 0 ... 
49 -a... 

.. 47-78 
.. 55 .o 3 

Aq. 13.41 

“/«H.foii),. 

um tgitji Oil i, 

58 . 4 ... 

.. 54.69 

45 . 0 ... 

.. 58 .08 

r- 

prr ttm *m mixture. 

54.2.... 

.. 58.32 

40.8... 

.. 01.44 

16.6.. 

.... :n .<»4 

48.4... 

.. 62.23 

32 . 6 ... 

.. 65.13 

24,0,. 

.... 40,99 

37.2... 

.. 66.37 

26.6,.. 

.. 57.13 

27,0,« 

.... 46.02 

32 . 0 . ... 

.. 66.89 



27,0,. 

.... 5 * 2 .57 





r>.6.. 

.... 62,6 > 

Aq.-i3.2 <7 

'o C e H»OH. 

Aq. 36 . i 5 

C # II« 0 I 1 . 

Aq. fit 

■ 97 "M:.h»oh. 


Cms. C, If, I.OH), 


Cm*. O e 11 , t Oil ). 


(«mx 1., If t 2*1f t* 

t. per too gnis. mixture. 

t n » per 100 gms, mixture. 

t*. 

prr iwt gms, wltturi*. 

53 . 6 .... 


66 . 4 .... 

. 

5 1.0.. 

49.6.... 

.. 0.62 

64.8.... 

. 0.37 

48 . 4 *. 

. . . . O, 22 

44 -o.... 

.. 1.93 

62.0..., 

. <>.95 

46 .2.. 

. ... 1.02 

33.6.... 

. . 2.82 

56 . 8 .... 

• 1.98 

40,9., 

.... 2.08 

3o . 8 .... 

.* 3.17 

47.6.... 

. 3.72 

3 >.o, . 

.... 3.21 

29 . 8 .... 

.. 3.39 

38 . 8 .... 

. 5.21 

33 . 0 .. 

_ 3 . 5 * 

23.8.... 

.. 4.02 

3o .8.... 

. 0.44 

26.8... 

— 4-07 



26.0_ 

. 7.33 
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Equilibrium in the System Hydroquxnol, Phenol and Water at 0 ° and at 10 °, 

(Leone and Angelescu, 1922.) 


The isotherms for this system were determined at o° and at io° using the titration, 
method with weight pipets. 

Results at 0 °. Results at 10 °. 

(Sms.pur 100 gms. sat.sol. 


(Oii» a . 

c. it. on. 

0.0 

7. 7.3 

1.82 

8.67 

3 . 0 /, 

8-97 

4.37 

10,09 

6.66 

13.49 

8.76 

18.94 

cj .85 

a 3 .v 38 

10.80 

34.17 

I I .25 

3<.).37 


(Sms. per lOOgms.sat. sol. 



C*II 4 (OII), 

11.5o 

•39.96 

11.42 

4 M 6 

u .o 5 

47*93 

9.67 

54.92 

7-34 

60.77 

5 . 3 i 

66 .10 

3.78 

69,01 

1.32 

73 . 3 i 

0.0 

75.42 


Gfous.poriOOgms. sat.sol. 

CA( 0 H) 8 . 


o.c 

7.40 

0.42 

8.23 

4 . u 

10.54 

7-99 

20.04 

9 *J 

a 8 .oi 

10.07 

40.17 

10. o 5 

4 a. 80 

9-59 

44-18 


Gnus. per 100 gms.saMol. 


n.(0 ii|,. 

0 , 11 , OH. 

9 - 3 ? 

46.70 

8.71 

5 i .07 

8.14 

54.91 

7.14 

58.69 

5.17 

63.65 

3.^7 

67.80 

o -99 

72.00 

0.0 

73.34 


Freezing-point data are given for mixtures of Hydroquinone and: 


Acetamide! 29) 
Acetanilide!6) 

« + resorcinol<5) 
Acetone + water!39 
Aceto phenoneii7) 

Amino phenol!36) 
Anilinetaa) 

Antipyrine! 16X34) 

" + pyrocatechoKs) 
Azobenzenetso) 
AzoxyanisoKq) 
Benzamide(29) 

Benzo hydrollia) 

Benzo phenone(27) 
Camphor!11)!19) 
Carbazoletas) 


Cineole!1) 

Cinnamic acid!26) 

Di methyl oxalate!26) 
Diphenyl ami net 24) ( 15 
” ” methane! 15) 

Ethyl oxalate!26) 
Fenchon! 14) 

Methoxy cinnamic acid 
(4)Naphthalene(18) 

Naphthylamine! 35)^32 } 
Ni trobenzene 4 * quinone 
Nitro naphthalene!33) 
Oxy benzaldehyde!21) 
Phenanthrene(2) 
Phenylene diamines (37 
Pyrocatechol(3)( 81(33 


Pyrocatechol + 
antipyrine(3> (4) 
Quinone(25) 

) M + nitrobenzene!2S) 

Resorcinol! 7) (8)(3X33) 
Salicylic aldehyde(27 )> 
Styphnic acid!12) 

(9) Succinic acidt26) 
Succinimide(i4) 
Toluidine!32) 

(25)Tri chloro acetic acid! 10) 
Tri phenyl amine!20) 

Tri phenyl carbinole(28) 
Tri phenyl methane!20) 

) Tri nitrobenzene!38) 

) Urea!31) 


(i) Bellucci and Grassi, 1913; (23) Bernoulli and Sarasin, 1930; (3) 
Hrynakowski, 1934; (4) Hrynakowski and Adamanis, 1937; ( 5 ) Hrynakowski and 
Szmyt, 1935(b);"(6) Hrynakowski and Adamanis, 1933a; (7) Hrynakowski and 
Adamanis, 1933b; (8) Jaeger, 1907; (9) deKock, 1904; (10) Kitran, 1924; 
(11) Jefremow, 191a, 1913; (12) Jefremow, 1934; (13) Kremann & Brazil, 
1924; (14) Kremann & Dietrick, 1923; (15) Kremann and Fritsch, 1920; 

(16) Kremann and Haas, 1919; (i7> Kremann and Marktl; 1920; (18) Kremann 
and Janetzky, 1912; (19) Kremann and Odelga, 1921; (20) Kremann, Odelga 
and Zawodsky, 1921; (21) Kremann and Pogantsch, 1923; (22) Kremann and 
Rodinis, 1906; (23) Kremann and Slovak, 1920; (24) Kremann and Schadinger, 
19x9; (25) Kremann, Sutter, Sitte, Strzelba and Dobotsky, 1922; (26) 
Kremann, Zechner and Brazil, 1924; (27) Kremann and Zechner, 1918, 192s; 
(28) Kremann and Wlk, 1919; (29) Kremann and Auer, 1918; (30) Kremann, 
Zechner and Weber, 1924; (31) Puschin and Konig, 1928; (32) Philip and 
Smith, 1905; (33) Senden, 1923; (34) Rheinboldt, Henning and Kirscheisen, 
192$; (3S) Kremann and Csanyi, 1916; (36) Kremann and Lupfer, 1920; (* 37 ) 
Kremann apd Strohschneider, 1918; (38) Sudborough and Beard, 1911J ' 39 ) 
Waddell» 1800. 
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SOWB.U.V o, ™ Cm ' c “ V ' C "‘ mr ' 


Determinations made by the Synthetic Method, for which sec Note, j>. ' 


tf. 

Gms. Hydroquinol 
per 100 Gms. SO* 

t". 


Gms. Hydroquinol 
per 100 Gms. SO* 

r. 


lima Hydmquinol 
$xrr 100 Gms. SO* 

63 

O.89 

117 

.6 

4.46 

136 

•7 

IO 

■31 

73*5 

1.22 

123. 

■3 

$.66 

141 

.4 

13 

■3 

89.2 

2.l8 

134 

.2 

8.31 

145 


14 

•9 


Distribution of Hydroquinol between Water and Ether at 15”. 

(Finnow, xgx*.) 


Cone.* Hydroquinol in: 

H ,0 Layer. Ether Layer. 


Cone. Hydroquinul in: 

Ether Layer. 


O.OO502 

O.OII96 

0.0128 

O.0236 

O.O455 


O.OIII 

0.0249 

O.O274 

O.O552 

O.II48 


fit) layer. 

0.0502 
O.0818 
O.UO5 
o. 1411 
0.1502 


0.1275 

0.2343 

0.3545 

O.53OO 

O.5604 


The terms in which the cone, is expressed arc not stated. 


NitrANILINES C a H 4 NH 3 NO a . o , m t and p. 

Solubility in Water. 

(Camdly and Thomson — J. Chem. Soc. 53. 768, '88; Vaulvl — J. pr. Chrro. fij 51# 71. 'y^; mbwm »o\ 
LdwenherzZ. physik. Chem. 25, 407. 'yH) 

* Grams NitranUine r>er Liter of Solution, 

Ortho Nitraniltne. Meta XitmnUi&c* Pam NitnnUimv 

20 ... 1.14-1.67 O.77-O.80 

24.2 1.25(25°) X.205 

27.3 ... 1.422 

100 cc. H2O dissolve 2.2 gms. p nitraniline at ioo°, {Jaw* ami Krrgtm. *«ju,) 



at 30°. (Gross, Saylor md 
M tt Gorman, wm, ) 

" ** (Gross md Saylor, toil 


Solubility of Mbta Nitkanxlxni in Mates. 
(Walton and Finael, ma.) 


Large volumes of water were saturated with m nitraniline at is® - ao 1 * 
above the temperature of the determinations and cooled to the desired 
temperature. A miniature Gooch asbestos filter was used to remove the 
finely suspended solid from the saturated solution. The authors found 
that saturation was reached quite slowly. The solutions were analyzed 
by the titanium tri chloride method and the sodium nitrite method. 


t°* 

Gras, a C e H 4 NH 2 N0 2 

100 gms. sac. sol. 

0 

0.030 

10 

0 . 0 q 7 

20 

0.073 

25 

0.091 

35 

0.141 


0 * C d H 4 HH g l*O a per 

100 pis. Ml. sol * 

44 0.311 

55 0.338 

65-4 0.543 

7 S 0.838 

83-4 1.33 
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Solubility of $ and of p Nitranilinks in Water. 

(Sidgwick and Ruble, 1921.) 

The Synthetic method was used. Both the triple points and the critical solution 
temperatures, for the two liquid layers which separate, were determined. Asterisks 


indicate that a solid phase 
Ortho Nitraniline. 

is present. 

Meta 

Nitraniline. 

Para Nitraniline. 

t". 

( 1 ms. 0 NO, C,,H, Nil, 
per too gins. sat. sol. 

Gins, rn NO a C 6 II t NII a 
t°. I>or 100 gms. sal. sol. 

t*. 

Gms. p NOftCtflfiNIf, 
por 100 gms. sat. sol. 

-7 

100.0 * 

114.6 

100.0 * 

147.0 

100.0 

68.0 

99*43* 

II 3.5 

99.86* 

144*8 

98.96 

66. 0 

98.29* 

103.2 

94 - 96 * 

1 36.8 

96.38 

63 .0 (tr.pt) 97.5 

1)9- 0 (lr.pl) 

98.5 * 

128.0 

98.86 

08 .0 

97 * 23 

19 . HA ) 

90. cn 

124.2 

9 /. 5 -.>. 

91.0 

96.16 

159.9 

88.60 

11 5 . 5 

()0 . <» 

1 .{2,0 

92.06 

I69.3 

79 • 6a 

129.2 

86.82 

1 Go. 2, 

89. 5 o 

176.7 

75.77 

14 8 - 6 

81 .27 

i 88.5 

81.88 

185.8 

.57 .55 

167.8 

68.19 

206. 2 

66.89 

186.1 

5 o. .57 

170.4 

62.58 

210.3 

5 2.80 

187.5 (erit. sol. temp.) 

172.0 

5 1.07 

'>.11.0 

(erit. sol. temp.) 

18 >.2 

36.94 • 

172. 5 

(erit, sol. temp.) 

208.6 

36 .71 

i 8 o .5 

25.34 

172.0 

39*49 

*94.2 

17.>0 

164.2 

73 .08 

169.5 

28.82 

178.5 

io .74 

1. 36 . 5 

6. of 

141 .5 

9.29 

164.5 

7.19 

83.4 

1.70 * 

123 . 5 

5 .i 6 

128.4 

2.9 5 


92.0 

2.79* 


Solubility of Out iio Meta and Paha Nithaniline in Benzene. 


t". 

Ortho Nltranlllue. 
Guts. 0 no. 4 (: s ii,nii, 
per |(M) gins. sat. sol. 

67.2 

95 . 3 ) 

62.0 

88.69 

5 5 ,0 

78.64 

47*4 

58.96 

39.2 

40.92 

23.2 

21.52 

10.5 

12.26 


(Sidgwiek and llubie, 1921.) 



Mela Nitraniline. 
Gins, m NO^niNO, 
per KK) gins. sat. sol. 

110 .3 

96.87 

io5. f 

90.55 

99*2 

79-96 

88.7 

57.95 

78.4 

3«.4'i 

60.9 

■ 4-i8 

38.2 

4-4» 


t". 

Darn Nitraniline. 
Gins, p NO, (l 6 n^MI.. 
per UK) gins. sal. sol. 

143.7 

96.78 

1 32 .3 

81.71 

1 22. 5 

64.o3 

1 r<).5 

54.15 

108.6 

25.46 

95.0 

11.42 

70.0 

3 .21 


Solubility of Ortho, Meta and Paha Nithaniline in Several .Solvents 

iCollolt and Johnson, 1926 .) 


Solubility of: 
Ortho NItranIHne. 
(1ms. 

a NO, (1*11, Nil, 


Solvent 
la earh Case, 

t". 

per 

ion gtns. solvent. 

Water... 

20.0 

0.1212 

» .. 

4 o, I 

0 , 2 . 42.3 

Benzene.. 

. 2 ) . 0 

20.80 

Kth} 1 aleohol(nbs.). 

*> 5 .0 

" 7-«7 

n 


» . . .... . 

» ( 31 ;> °/o 1. . 

Chloroform. o.o 11.17 

» ........ ... . 

» ......_ . . . 



SolublUh <»r : 


Solubility of t 


Meta Nllranlllne, 

Dara Nitraniline 


Gms. 


Gms. 


rn NOgCftll* Nil, 


p NO,C 6 H,NH t 


per 


per 

t*' 

100 gms. solvent. 


100 gms. solv. 

2 . 5.0 

0 . 0 () 1 0 

9 . 5 . 0 

o.o568 

4 o. 1 

0.1785 

40.1 

0.1157 

25.0 

2.718 

25.0 

0.5794 

40.1 

5 .137 

40.1 

1 .o5o 

0.0 

4.o35 

0.0 

3.382 

22.0 

7.778 

2 5.0 

6 .o 48 



40.1 

8.2.34 

2 5.0 

7 . 15.5 

2 . 5.0 

5.674 

0.0 

1.358 

0.0 

o.433i 

2 5.0 

3.216 

2 , 5.0 

0.92.9 

h). 1 

6 .102 

A 0. i 

1. 55 o 
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Solubility of Ortho and of Meta Nitraniune in Hydrochloric 

Acid. 

(Lowcnhcrz.) 


Ortho Nitraniline at 25°. 

O. Mols. per Liter. Grams per liter 

HCl c Wr 

00 00091 0.0 ? -2 S 

0.63 0-0143 22-97 1 -97 

0.95 0.0174 34-63 2-40 
1.26 0.0213 43-94 2-97 


Meta Nitraniline. 

C*. M« 4 *. prr Liter- 

Tin TjiLMh- 

N(htm) 

(25°) 0-0 0-0091 

(26.5°) O OI 2 S 0 0[S3 
(23-3°) 0-0247 0.0274 


per liter. 
NOjtm) 

0,0 1-20 
04 ^ 2*53 
O.gO 3,85 


Data showing the effect of increasing amounts of several gum Arabic 
sols upon the solubility of Qt m and of p Nitraniline in Water are given 

by Brintzinger and Beier, 1934* 

The coefficient of distribution at 2$* of g nitraniline between water 
and heptane at concentrations varying from 0.00764 to 0.0119 IP* W0 * H * 
per liter of the aqueous phase is 1 . 79 * (Williams and Soper, 1930.1 


Solubility of Meta and of Para Nitraniline in Organic 
Solvents at 20°. 

(Caraclly and Thomson.) 


Solvent. 

Methyl Alcohol 
Ethyl Alcohol 
Propyl Alcohol 
Iso Butyl Alcohol 
Iso Amyl Alcohol 
Ethyl Ether 


Gms. per Idler. 
'Meta. Para. 

Solvent. 

Cms, ptr liter, 

" Mru IVu 

no- 6 

95-9 

Benzene 

2 4 * S 

19 H 

70-5 

S ^-4 

Toluene 

17.1 

13 t 

56-5 

43 -S 

Cumene 

11.5 

9 0 

26.4 

Ig.I 

Chloroform 

30 1 

*3 1 

85.1 

62.9 

Carbon Tetra Chloride 

2 - X 

*■7 

78.9 

6l.O 

Carbon Disulfide 

3-3 

a .6 


Solubility' of Ortho Nitraniline (m. ft, 6g#.3) in Several Solvents. 

(CoU«tt And Johnston, 

_ f»ro. moU. *> NO t .(^ 1 H i NH f per tofl gw, wu»K, wRumled In 


t*. 

Acetone. 

jfiiliyl 

aeetjiie. 

Chloro¬ 

form. 

Ethyl 

Benmve. ether. 

Lthvt 

Alcohol, 

Cm Im'Ii 
mrertitoftae 

Kitri* 

MUtm 

#retfS#wsi, l ltr 1 l, 

26 .. 

4o.o 

34.1 

a3.o 

xG .5 

18.7 

8.5 

« 

34*8 (f) 


3o.. 

44.8 

38.3 

2 B .4 

i 3.6 

21.5 

10.4 




4o.. 

54-5 

48.2 

42,0 

an .6 

3o.e 

* 8.7 

4 0,3 

4 .« 


3ii,h 

5o^. 

, (5.6 

61 . & 

60.0 

Sx .6 

5o. 1 

a* * 

Mi .4 

56.4 

60 . • 

"9- a 

77*6 

77.3 

75.8 

74.0 

~4*® 

7*-9 

78,0 

7 <*. ti 

100 gras. Carbon Tetrachlor. dissolve 

1.18 gms. 

, 0 Nitraniline at 20 * 

{IVwlewski, 

100 gras. Chloroform "dissolve 


27.83 » 

* 

» *» 

a 

i 


100 gins, liquid ammonia dissolve 15 gms. fi C.flLNRJKL at ? t°. 

100 gms. liquid ammonia dissolve 10 gms. p wH^NlLMO! at ? t°. 

100 gms. liquid sulfur dioxide dissolve 15 gms. t^NH e HO g at ? t e , 

(De C&rli* 1927 .1 
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Solubility of Meta Nitbaniline (m. ft. iii°.8) in Several Solvents. 
( Collett axul Johustou, 1926.) 

(»ro. roolii; m NO,. 0, per ICO jpm. mols saturated solution in 


Ethyl Chloho- Ethyl Ethyl Carlton mtro Dlbrom 

t,'\ Acetone, acetate. form. Benzene. alcohol. ether, tetrachloride, benzene acetylene. 

uf.o. xg .5 16 ,1 2.6 i .5 2.4 3.6 - ix .3 

3 o.o. ‘2i.i 17.3 3 .i 1.8 2.4 4 j 5 - i 3.6 

4o.o. 26 3 20.0 4*4 2.8 4 '* 6 * 3 ' ~ 16.7 

:>o. 0. 3 1.2 a 3.4 6.6 4.1 5.6 84 - 21.0 7.8 

60.0. 36 *<) 2,8.2 so.8 7.2 8.5 xi .3 - 27.0 12 .5 

70.0. 43.7 35.6 19.0 1 3.3 14.1 16.4 - 35.6 20.0 

80.0. 52.4 46 .o 33 . t 26.2 25.8 20.9 - 4 ^*° 33 .o 

90,0. 64 - * 5«.2 5 |.o 4^*7 4 g *5 4 a * 3 7*° 5 q .2 5 o .8 

100.0.. 78.9 76.0 73.3 72.7 73.0 b8.6 80 7 76.0 7a.7 

110.0. 96.8 96.1 96.5 96.6 94.9 94.6 - 96.0 95.6 


Solubility of Paka Nitbaniline (m. pt. i 47 °* 5 ) x» Several Solvents. 

(('.ollett ami Johnnon, 1926 ). 

<£m. mol. p per lOO gins. mol. saturated solution In _ 


t*. 

Acetone. 

Ethyl 

acetate. 

Chloro* 

form. 

Benzene. 

Edhyl 

other. 

Ethyl 

alcohol. 

Nitro 

benzene. 

IMbrom 

acetylene. 

9 f>. 

. 


0.8 

0.3 

- 

2.0 

6.7 

- 

3 o. 

. 


1.0 

0.4 

- 

2.2 

7.5 

- 

}°. 

00. 

. 

11. A 

1. 3 

0.6 

- 

a *9 

9.3 

* 

..... 23.8 

x 3.4 

x. 8 

0.8 

- 

3.9 

II.7 

- 

60. 

. 26.5 

1 5 .8 

2. 5 , 

1.2 

3.4 

S.t 

* 4 -9 

- 

70. 

. 29.7 

18.8 

3\8 

1.1 

3.8 

6.6 

19.3 

- 


. 35.5 

22.9 

5.3 

3.6 

4,8 

9.4 

24.6 

6.5 

90. 

. 38.6 

28.6 

8.8 

4-3 

5-7 

i 5.3 

3 i .3 

* I 4 0. 

100....... 

. 45 .i 

. 53,2 

35.8 

16. i 

8.4 

7 9 

25.9 

39.2 

18.8 

I X o'.. 

44.6 

29.8 

*6 8 

12.7. 

3 a.* 

48.6 

30.9 

no. 

. 63 .o 

56.5 

5 » .0 

40.9 

Sa.4 

54.7 

69.0 

46.2 

i\o . 

.... 88.8 

8 7 .1 

86.5 

84-8 

85.6 

87.5 

87 . t 

84.8 


The results in the above tables for the solvents Nitrobenzene and Dibromacetylen© 
are taken from the paper of Bogojavlewski, Bogolinbov and Vinogradov 

(Ghem. Ah£, l, 2874 , 16 ^ 7 .) 


Solubility of 0, rn and p Nitbaniline, Sepabately, in Paba Cymene 

and in' Xylene 

U rns, of each c ompound per to o gum. solv ent. 

solvent. %\ olio,, C s I^NkT "* N 0 V cTfc Nil*. ' p NO,. C 4 H, NH,. Authority. 

Para Cymene (b. pt. ) , 6.33 i .36 o .83 (V0»«»ler, t«o.) 

176”-176-, 5 ). ) 

m Xylene . u> u .6 i.74 0*28 (Chbpas, 1921 .) 

Freezing-point data are given for mixtures of Nitranilines and: 

Acetanilideta) Nitranilines!9)!10)(11)Nitroso aniline(s) 

Benzenel1) (12)(13)(19)(20)(25>Phenol!14) 

Chloro dinitro benzene(3)Michlers Ketone115) Styphnic acid(6) 

Dianisol acetone(21) Nitre benzene!1) Tetra methyl di amino 

Dinitro benzenesta)f8> Nitre mannite(2a) benzo phenone(ai) 

Ethylene bromide! 1) Nitre chloro benzene!24)Tri nitro benzene! 17*) (18) 

Naphthalene! 16) * Nitro phenol(24) Tri nitro anisole(23) 

Nitracetani1ide!4) Nitro toluene(24) Tri nitro phenyl methyl 

nitramine!7) 

(1) Bogojavlensky, Winogradow and Bogolubow, 1906; (2) Crompton and 
Whiteby, 1895; (3) Giua, Marcellino and Curti, 1920; U> Jaeger, 1906; 

(5) Jaeger and Van Kregten, 1912; (6) Jefremow, 1927; (7) Jefremow and 
Tichomirowa, 1926; !8) Johnston and Jones, 1928; (9> Hartogs and Van der 
linden, 1911; !io) Holleman, Hartogs and Van der Linden, 1911; (11) 
Kohman, 1925; (12) Kremann, 1910; t13) Kremann, Geba and Moss, 1910; 

(14) Kremann and Rodinis, 1906; !is) Pfeiffer, 1924; ! 16) Puschin and 
Grebenschikov, 1913* (X7> Smith and Watts, 1910; (18) Sudborough and 
Beard, 1910; (19) Nichols, 1918; <20) Valeton, 1910: (21) Pfeiffer. 

























PYROGALLOL C«Hi(OH}i hi y 

Soluumty is W\n k, in . 

it > r uii • 

100 gms. water dissolve 62.5 gms 1 dir* Ml , a* *’s 
100 gms, alcohol dissolve 100 gim* t .H; 4 »»* » >** ^ 
100 gms. ether dissolve 90.9 K l,,x ( •**» n 1 !j 4t ' 


Solubility of Pyrogallol in At|t*tf**r* S»ut io*n , «»r !H tm*n hioju* A* n* A r 

X Km% «tt$ ltjrh«r»H s Ml I | 


Ftl-W 




IkT** 

*n« , 

nt 1 

0.0 

4.09 

4 .fi 

4 . ■■» » 

t*». 1 1 

t .53 

a. Hi 

8.HH 

1 ,ul 

Hi, 

3. 18 

1.88 

8,68 

*1 14I 


reezing-point data 

for mixturm 


1 and: 


fC'l nl« 

’«*«, m t 

*». *j 1 

M , | 


t*iJr **«•«#4 14 rhyd*M jol 

l*hrsiy !rnr diamiswt j l f lao) 

1 in s 

Hcil i * y hi 1d**hydr * i&! 

> tni< <i* * 4 1 1 ? £ 

Hwr i 11 i® 1 4 *" 4 *, 1 
T<*1 4 * 44 i Jir* l 4 h I 
T $ % |*hf*n> 1 ft** %h m r *; 4 a 4 
Trt ■%■««* 1 t i .,ir441.41 


Acetamide!16) Eenxo phennaef thi 

Acetone (21) Camphor!aH 1 j) 

Aceto phenone(B) Carhazolet 4 41 

Amino phenol(9I Cinnamic aritlt 4?I 

Aniline(16) Di methyl oxalatet iy 1 

Antipyrine!?) Di phenyl am tart 1 si 

Azo benzene(19) “ “ mt*than*MM 

Benzamide!16) Penehont $1 

Benz hydrolU) Nitro henz^nei m2 

NAph thy lama**?} fio ) 

(1) Betts, 1937; lal JournUux, 1913; hi htmi, 4939. i«i ttmmu 
and Brazil, 1924; (5) Kremann ami Ih^iroh, *<*32, u,< *nd 

Fritsch, 1920; (7! Knwwittn and Ha**, 4919. imi Krrtnaim and Mkrlifl, 

(9) Kremann, Lupfer aad ZatAidaky, i»iao; u»i Kr<*aa»n ind po^nat^cli, 4935; 
(11) Kremann, Hob! and Miller II, 19*11. Kft-maiin and fh|rt$fa, \ itji 
Kremann and Slovak, i ml Kremann, $mirr 4 Hi tt**, 

Dobolsky, 1923; (%$i Kreftana and Schatit tiger, 4949, 1 im Irm^n© aad 
Zechner, 1918, 19*55 Uyl Kremann, l+thnrx and lira**!, mm, UHI 
Kremann, Odelgt and ZawodAky, 4934; %trmm t Irthn^v and *r»,*r # 1939: 

(20) Naegli and Kaltaman, 491.4; Uti Schmid It n *«hi Ung. i*iu. 


PHLOEOGLUOXNOL i/hi > * !§,« * 

too gms. Cyme tie diwolve 9.49 gw. C* 11*1**11 , *t i 


x\hm\w\ i«| 


100gms.H *0 diwolve i, id gin* mol#! in .3*1 h 4 «i; 

pyridine •• ^ ^ 

aq. 50% pyridine 41 134 ** 


Freezing-point data for ftixtur*?* nt phlur»t glm* mo! and p pn«*nyiene 
diamine are given by Naegli and KoU**n< mu' 
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Oxymethyl FXJBFURAL C ft H fi O n . 

Freezing-Points of Mixtures of Oxyi*et.hyl Furfural and Water, 

! MMdendorp. 1910. \ 

SIC - CH 

The compound was shown to have the structural formula IK ).H .C—-C G— G.OH. 

W 

It distills at i if r \ i6°, at ! mm. pressure, yielding a liquid of d LB = 1/268. At very 

low temperatures it yields crystals of m. pt. 3 l°. 5 . It is soluble in all proportions in 
water. The following results for the f. pts, of its mixtures with water were obtained. 

Mol. p«r root Mol. jut cent Mol. ,p«r cent 


tf of <Vi t o, t- «f e, n«o* t*of i; 6 h c o 3 

f. pt. In mixuiro, f. pt. hi mixture f. pt. in mixture. 

3 1.. 100 9.8:*). 52 . 7, «—4 * 5 < Bumc:). 21 .3 

>7.0. . . 8 8. <) r > . 4 <j. q —3 . 7.5 . 17.8 

0 . 4.3 . Hi 7 .35 . 4 ^> * 4 —2 * 90. 1 5,3 

20.2. 7 5 4 • 55 . 41.6 — 7.4 - • ■ *. . u . 1 

17.6.,,.., 69.1 3.55. 38 .o —7.7.4. ... 9.4 

1 5 . >....... 64 «1 i. 6. 34.6 1.5 . 5 .o 

i 3 .o 5 . 59 4 —0.4. 30.9 0.0. 0.0 

10.9’). 55.4 -*-7.2. 7.5.9 


p Brom ANILINE 0 Sulfonic Acid, p HrC«lIrt(NH s ), oS 0 3 Il. 

Solubility in Water (Philip and tiolborne, 1924 .) 



Cm 

S. UrC % ll s nMI a 

iSOjH 



(bus. BrCJbiNH 

,180*11 




pnr 


Solid Phase. 



p«r 


V 


t<Mi gras, sat. 


t‘ 


too gins. sat, 

Mil. 

Solid Phase. 

0 

0. . 

. 0.773 

BrG« 

II«lNH,)S0 3 H 

70 

.. . 

. 1.375 

»i'C«II,(NH,)SO»H 

8 

35. 

. O.279 


u 

85 

... 

. 2.02 



16. 

.75. 

. 0.3>9 


H 

0 

0, . 

. 0.2.59 

BrC 

I«Ha(N»l,)S0,IUI,0 

75. 

, 0.. 

. 0.446 


» 

8. 

35. 

. 0.352 


» (unstable) 

40. 

.0.. 

. o,65o 



16. 

8.. 

. 0.473 


» » 

55. 

.0.. 

. 0.96.5 


1) 

2 >. 

0.. 

. 0.606 


» » 


p B r omANILINE m Sulfonic Acid, /? Br C* H*(NH*) m Si.) 8 IL 

Solubility in Water. 

(Philip and Golborno, 1924 .) 


This compound exists in two enantiotropic forms. It also forms a labile mono* 
hydrate. 




Gms.IIrCJItlMI, 

jSO s !l 




t 

bns.BrC*!i»(Niuso,H 




f 


par !00fttn*.*ol 

sat. 

Solid Phase. 


t* 


poriOOgms. sat, sol. 

Solid 

Phase. 


0, 

0. 

<>.726 

lire:* 

lf,(NII f ) 80 ,H(rhombic) 

0 

0. 

. 0 . 475 Br C # H,(NH,) SO, II (monocllnlo) 

9 * 

8.. 

0.885 




12 

55 

. 0.645 

» 


)) 

2.5 

o». 

. 1.198 


*> 

u 

25 

0. 

0.862 

» 


» 

4 o. 

. 1.. 

. 1.6x0 


)> 

» 

4 <>. 

0. 

1 . 2 X 5 

» 


» 

5-4. 

.8.. 

7.10 


» 

» 

56 . 

. 3 . 

. 1.790 

» 


» 

70. 

. 4 - 

2.81 


»» 

» 

70. 

.0. 

. 2.44 

» 



85 . 

.0.. 

3.66 


» 

» 

85 , 

.0. 

. 3.35 

» 


» 


P 

P 

P 


Solubility of Chlor Aniline Sulfonic Acids, in Water. 


Compound, 

Ghloraniline 0 sulfonic acid. 
» m » 


» m » 


(Philip and C.olborne, 1424 .) 



(bias, anhydrous empd. 

Formula. 

t". 

per too gms. 
sat. sol. 

Solid Phase. 

//CrC,lI,NH s 0 80,H 

0 

0 .3 1 3 

fCl(:,It,NI! a 0 SO,H.H,0 

/?C1C,11|NH, m 80,11 

0 

x.x 3 i 

^ClCftlljNU, m SO, II 

» 

O 

1.160 

/?cic # H,lSII, m i>O a H.H,0 























CgHgOg 406 

IodoANHiINE Sulfonic Acid*, IC t H,(NU,)SOjli. 

SoUJBIlITY OP KaCH XN WaTKK AT -ill 6 . »•',*!•>, «»»».. 

Compound. t r«irm«U ^ ^ i»t *m*. lf*0, 

4 lodo aniline a sulfonic acitl,, Hj Ml, i11 1 i 4 1 MH i j ) o, n 

5 » 2 » ... (U H»MI. in U % » Si tjfl ? 2 j o.-afi 

4 » 3 » ... i;H 3 Mi,(nlU^<MI ( i) i.*m 

5 » 3 » ... Or. Hi MI, iU I i MSO,li ni i.:i, 

6 » 3 » ... m 11 tU S< >, If i i} ii. J8 

2 » 4 » («# Hi Ml? {! > I i nSOjHi 4 I **.tn 

3 » 4 # ... C 111N H ? i i M % \ \ S n j 11 f 11 ii, i ij| 

ACONITIC ACID C,H*(COOH)>. 

ioo grams of formic add ( 95 % HCOOII) dismtlvr J,m grains i fC “I M >11^ 

at 20.6* C. lAmitoii, j.|i j j 


ALLOXANTIN O f Ht0 t N4.*H»O. 

Solubility in Water and in AqtiEmti* Solution* or Alloxan at fp 

f ftllJlmaaa ami lt«***t#**f* itm j 

Oxygea was excluded during the detrirmmatimt* by the one of Aqueous 

solutions rotated from 3.8 to 5 A hour* gave ftructirnMy uhmtiv&l result*. The 
■solutions were analyzed by estimations of total nitrngru und alloAunlm nitrogen 
determined colorimetrioaJUy, The solubility of aliusitniui wotor at yV* w «ts 
found to be o.a885 gms. C $ H« O* N 4 .» fl* O per urn gtns. sat. *olutiim, The 
solubility in aqueous solutions of alio aim was as follow*. 



ANILINE CiHi(NHj), 

Solummty in Watkk a? 22"*. 

(Hera* »%H; also VauM, A^fy*# ***4 Itas**, I 

moca HiO dissolve 34#* a*. i\iy Nil*! — V«l, 0 fS 4 .il, - *»V4#. So tlr. « 

0.9986. * 1 

100 <x. C«H|(NH|) dissolve 3.22 cc. HjU -VoI, of Sot, ** uu*yh t So, Or. « 

if *75> . 1 

contain 3*607 gm*. C f H|NiI s at 25*, \m<\ 

Solubility of Avxixnu ttt Water Deteenibbu it tee Sybysstsc: Hey son. 

(SldfwieK* uilmun. 1*11,9 


t° 

Oms. CgHgMHj, p®r 100 

cira. H g 0 mr im 

a 

Oss. p*r la* 

uw. EjjM P*r 100 


gms. aq. layer 

pss. Cfypm ^ 1 mr 

t 

am. *«. i*y*>r 

tm * IW 

13. 

8 3.611 

5.12(36* 1 

120 

9* 1 

14.6 

30 

3*7 

5-4 

1J0 

11,3 

1 0.4 

56 

hr/\ 

4.2 

6.4 

140 

i;t-s 

19 . S 

70 

5 

7-7 

150 

ri. 1 

an 

90 

110 

6.4 

8 

9-9 

11 

% EfLas 

22 

32 
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6 “7 


Solubility of Water in 


<;*m. 11,0 per 
t*. too gins. sat. sol. 

x5.9. 4*534 

x8.3. 4.659 

20.0... . 4 635 


Aniline, Determined ^y the Synthetic Metkob. 

{Appleby and Davies, 193fr.) 


. C.IHS. 11,0 per Gttijt. 6,0 per 

t. MK) gms. sat. sal. t“. *00 gms. ft&t. sol 

. 4 * 6*5 34 .i. 5.398 

?.i. i 5 - 4 * 9^6 43 . 5 .. 5.899 

^■*6. 4.95o 47 ; 5. 6.104 


100 gms. sal. sol. of Aniline in water contain 3.66 gms. C*H K NH 0 at 25 0 . 

" " M " " Water in aniline M 5.22 " H *0 at a$°. 

(Hill and Macy, 1924.) 

Determinations of the densities of each of the two layers formed by 
mixtures of aniline and water between 20° and ioo° are given in the 
form of a diagram by Mondain-Monval and Schlegel, 1933. The two curves 
cross at 77 ° and below this temperature the aniline rich layer is the 
lower and above the aniline rich layer is the upper. At 77 0 the two 
layers have the same density. 

Reciprocal Solubility of Aniline and Water Determined 
»y the Freezing-Point Method. 


(Average rurvo from tho results of Hill and Macy, 1924 , and Appleby and Davies* 1925 
emit. e.ti.rtH. ~ Z, ' 


Cuntu 

per ioo gms 

t\ ant. sol, 

—o. i.. o .5 

—o.?. i.o 

— 0.3 . i .55 

— 0.4. 7,. 07 

— 0 . 5 ..- 7.6 

-0.66. 3.5 

congruent solutions here 

*0.66. 9 r >.4 a(qnftU.pl. 

—3.0. 95,7 » 

5 .0. 96.0 


Solid Phase, 

Ice 


» i quad. pi .) 


V. 

- 7 . 0 ... 

— 9 -d... 

— u .0. 
*1.9 lK.It 

— I l . O. . . 

— 10.0... 

— 9.0... 
8,0. 

— 7.0. 
6.0 


Gms. C h H s NII* 
per 100 gms 
sat. sol. 

96.37 

96- 7 

97 - 05 
. 97.25 

97- 85 
98.4 

98- 9 

99 - ^5 
99-7 
100.0 


Solid Pha**\ 

Ice 

» 

»- 4 - C fl H a NH 2 
C«H s NH t 
» 

» 

» 

» 


' T w " v ^ v .. 4 VV a v V 

Using an optical method, CMneveau (1922) found that 100 gms. of H a O dissolve 
3.73 gms. aniline at 16 0 and 100 gms. aniline dissolve 4.68 gms. O at. i5°. 


SOLUBILITY OF ANILINE IN AQUEOUS SALT SOLUTIONS AT l8°. 
(Euler - - Z. phyruk. Chem. 40 * 307, '04.) 


Aq. Solution. 

Gtm, Suit 
per liter. 

Gmiu C«H&(NHs) 
per *00 g. advent. 

HjO alone 

O 

3.61 

0.5 »KC 1 

37-3 

3-is 

1 «KC 1 

74.6 

2.68 

1 »NaGl 

58-5 

a-SS 


„ Aq. Gms. Salt Gms.C«H#(NHs) 

Solution, per liter, per 100 g. solvent. 

i nNaOH 40.06 1.90 

1 nLiCl 42.48 2.80 

1 wCaCla 67.25 3.00 


Solubility of Aniline in Aqueous Solutions of Salts at lb°. 
(von Euler an Svunhcrg, 1917, 1917a, 1926.) 


Own. C,II,N!I, 

Aqueous solvent. per tW 69. sal. sol. 


1 .0 

normal 

Na Cl.. 

2. 55 

1.0 

n 

Na acetate .... 

2 .3 2 

1 0 

0 

Na butyrate 

2.53 

1.0 

9 

Na isov&lorate. 

1.88 

1.0 

w 

Na benzoate... 

3 . 8 <> 

1.0 

» 

Nlli benzoate. 

4.60 





Gms. CJLNII. 



Aqueous solvent. per 100 cc. sal. sol. 

1.0 

normal Na salicUate... 

7.14 

2.0 

» 

K valerate. 

3.37 

2.0 

» 

K iVovalerate.... 

3.37 

o .5 

» 

Aniline chloride. 

4.60 

1.0 

» 

» » 

5 . 3 o 

0.5 


Anilinenitraie.. 

4.60 

1.0 


» » 

5.25 


Determinations of the solubility of aniline in saturated aqueous 
solutions of sodium benzene sulfonate, sodium xylene sulfonate and 
sodium cymene sulfonate at various temperatures are given by Hauslick, 
1935 * 

100 gms. aq. 0.4 normal sodium Oleate solution (» 10.8 gm. Na oleate 
per 100 gms. solution)dissoive 11.5 gms. C a H g NH 2 at 20°. (Smith, 1932.) 
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C 6 H 7 

SOIDiltm OF Ann.IK* IK Aotmocs Soivtiomh of Sai.ts. 

(Glassuw. I 

The authors' original results are in i.-ras •'»>!*’•- '«*'!•'• "f •■•tli and of 
water required to yield a homogeneous mixture with t g«. mot . of aniline. 
The following weight percentage values .vre those rer airulat.nl for the 

Landoldt and Bornstein Tabellen. 


t° 

Sale 

0 m . per 100 

/ns it" 1 

ftM». St. 30U 

, 4 

\ 


9*n, jwr 

• 11 

ntt. mi, 

25 

BaCl 2 

1.66 

3*93 

25 

0»8r 

4.79 

3.74 

ti 

it 

2.90 

3*26 



14.15 

1-57 

tl 

it 

3-48 

3.18 




MS 

II 

11 

7.00 

2,75 

50 


9.75 

4.29 

II 

11 

14*26 

1*98 

)» 


19 . Jh 

3*Hi 

It 

Ba(NO-) 

• 0*93 

3*68 



9 1 . % i t 

3,22 

It 

i> 8 

1,91 

3*58 

25 

Cs I 

5 * 5« 

4 * 00 

II 

II 

2.8s 

3.50 

O 


19.21 

9.02 

II 

II 

3.86 

3*44 

M 

n 

13*51 

9.62 

II 

II 

9.85 

3*39 

50 


5 *4l 

9.90 

II 

CsCl 

4-79 

3*58 

" 

», 

19.17 

9*52 

II 

It 

19-34 

2,98 


»» 

1 1.59 

9.73 

II 

It 

44.70 

1.95 

25 

IF 

l .99 

J.91 

50 

II 

4.79 

4*01 

ti 


9 . H9 

2.04 

II 

II 

19*06 

3.09 

u 

“ 

4.8? 

l.U 

II 

II 

44*71 

1.94 

*? 

KOI! 

1 , H h 

4*07 

25 

KC1 

1.96 

3*30 

” 

** 

9.90 

2.20 

II 

h 

4.84 

2.86 

it 

14 

V.*? 

1*25 

It 

i» 

9.73 

2.28 

u 

»i 

19.92 

0,922 

II 

11 

14.7a 

a. 76 

it 

11 

15. on 

0.055 

II 

11 

24*75 

0*99 

ti 

** 

99,4 ft 

11.020 

SO 

n 

a.93 

3*7? 

II 

V 0 * 

1 .97 

3. J5 

II 

11 

4.82 

3*15 



**. 9? 

2,70 

II 

u 

9*72 

2.96 

*1 


9.81 

2,03 

II 

11 

I9*?a 

1,46 

” 

ti 

**.45 

1 

25 

Or 

a*9a 

3*4H 


it 

24 . H | 

0,97 

II 

11 

4.80 

3*23 



O . 96 

1*90 

II 

11 

9.69 

2.88 

« 

»» 

1,95 

1.16 

n 

11 

20.16 

2. J9 

at 

1* 

l.«7 

3,73 

II 

« 

39.5a 

1*12 

11 

** 

?.% 

3.00 

50 

a 

1.89 

4*00 

»* 

E.ML'Si 

< 2.02 

3.68 

It 

n 

9.65 

3*21 

** 

* w 

9.41 

3.79 

It 

i« 

19*75 

2*97 

it 

« 

H , Hi 

3.1S 

II 

n 

39*47 

1.22 

*t 

** 

17.71 

1*35 

25 

KI 

1.90 

3.56 


QLmm 

1 .94 

MS 

It 

it 

4.84 

3*52 


1 

9 . H | 

2.98 

II 

ri 

9*64 

3*90 

11 

m 

9.?** 

3. 37 

II 

11 

19*53 

3*02 


,1 

19*70 

4.58 

II 

« 

59*06 

1*46 

tt 

** 

19 *oi 

1 ,jj 

50 

n 

a*95 

4.0$ 


« 

99.72 

m* 57 

II 

ti 

4.84 

3*93 


HIBIk. 

1 »9? 

1.19 

rt 

y 

19*39 

3*54 

** 

I* 

9 . H7 

3,51 

it 

11 

59*01 

1*59 

H 

rt 

4,71 

i. Hft 

25 

II 

KNO, 

1*92 

4.83 

3*59 

3*32 

H 

»* 

It: to. 

0 . 95 

1 .99 

3,59 
!. 50 

H 

tl 

9*71 

3*99 

« 

« 

2 . Hft 

,1*95 

ft 

It 

It 

If 

14.63 

9 4% 

2* S3 


« 

3 • Hj 

J*i» 
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c e»7 


Solubility of Aniline in Aqueous Solutions of Salts (Con.). 



Sale 

Om. par 100 

§as. sat. sol. 



Gms. per 100 

gms. sat. sol 

L° 

' Wt- 

W"* ' 

t° 

Salt 

r Sait 

■'vsr 

as 

K,CO, 

1.94 

3.11 

50 

NaCl 

4.86 

2.91 

H 

S 3 

4 . 9 S 

2,2 7 

II 

ft 

9-72 

2.08 

n 

II 

9-85 

1.35 


II 

NaBr 

19.8s 

1.993 

ti 

II 

19.89 

0.38 

25 

1.90 

3.50 

H 

II 

34.87 

0.047 

II 

11 

4.64 

3.as 

•i 

LiCl 

1.95 

3-37 

II 

it 

9.71 

a .77 

H 

II 

17.94 

1.22 

" 


29-59 

1.46 

ti 

II 

39.32 

0.37 

M 

" 

44.64 

0.68 

SO 

tl 

1.94 

3.88 

50 


1.91 

3-93 

it 

it 

as 

n 

ii 

II 

It 

LiBr 

n 

♦i 

19.71 

39 . ao 

1-91 

19.39 

SB. 74 

1.37 

0.43 

3.80 

3.01 

1.72 

II 

as 

m 

h 

11 

It 

Nal 

11 

9.69 

29.58 

1.85 

4.84 

9.68 

3*13 

1.56 

3.85 

3-45 

3.34 




39.04 

2.39 

SO 

«t 

ii 

ti 

ii 

1.90 
19.3a 
$ 8.70 

4 . 2 $ 

3.26 

1.83 

50 

n 

ti 

56.37 

1.83 

1.17 

4-05 

as 

n 

n 

Lil 

»i 

it 

1.89 

9.58 

3 l. 9 a 

3.87 

3-94 

4.62 

as 

NaNCL 

n ' 

4.79 

59.20 

1.94 

4.83 

3-91 

1.44 

3.42 

3*17 

So 


1..90 

4.39 

»• 

" 

9.83 

2.70 



9-57 

4.38 

II 

•1 

19.60 

1.80 

as 

M«S 0 4 

31.89 

1.89 

4.81 

3-11 

<1 

II 

ti 

Na p SO. 

39.74 

1.94 

0.59 

3.02 

" 


4-97 

a.37 

II 

« 4 

4.91 

2.22 



9-86 

1.5a 


M 

9.75 

1.33 

M 

II 

NH^Cl 

13-59 

2.09 

0.35 

3.46 

II 

It 

" 14.79 

Na citrate 1.01 

0.73 

3.13 


9.73 

2.91 

II 

11 

4.90 

2.49 

" 

ti 

19.83 

2.47 

It 

n 

11.98 

2.07 

SO 

M 

2.08 

3.81 

M 

»« 

19.86 

0.74 

It 

11 


9-72 

3.12 

*» 

11 

24.76 

0.47 

NH Br 

19-49 

2.47 

II 

RbCl 

4.86 

3.31 

as 

1.97 

3.83 

II 

II 

19.48 

2.08 

H 

n 

19.01 

3.45 

« 

II 

44.70 

0.86 

ii 

»» 

38.51 

3.09 

50 

M 

4.84 

3.73 

SO 

ii 

1.96 

4.33 

II 

*» 

19.41 

2.26 

ti 

ti 

19-24 

3.84 

It 

♦I 

44.63 

0.90 

it 

ti 

38.74 

3-30 

as 

RbBr 

4.76 

3.57 

as 

NH .1 

1.96 

3.70 

11 

11 

19.31 

2.86 

ii 

ft 

19.II 

4.3s 

ti 

«i 

49.06 

1.41 

ti 

II 

57-0 

5.01 

SO 

it 

4.76 

4.06 

SO 

It 

1.96 

4.19 

11 

it 

19.27 

3.08 

it 

II 

18.98 

5.06 

it 

11 

49.03 

1.49 

ii 

II 

56.53 

5-81 

25 

Rbl 

4.77 

3.80 

as 

(C 00 NH 4 

>£ 0.96 

3.42 

n 

11 

19.39 

3.69 

ii 


1.88 

3.20 

11 

II 

43.58 

3.28 

H 

II 

a. 91 

2.99 

50 

II 

4.80 

4.29 

it 

It 

13.97 

2 .59 

ti 

" 

19.32 

3.99 

ii 

NaCl 

1.90 

3.18 

11 

II 

43.53 

3.42 

ti 

ii 

4.87 

2.56 

25 

Sr(NO.) 

2 

3.58 

ii 

it 

9.74 

1.85 

11 

f« 

4.16 

3.42 

H 

it 

15.08 

1.25 

M 

II 

9.69 

3-15 

ii 

H 

25.01 

0.543 

II 

H 

19*49 

a.6p 





II 

II 

39.42 

1.47 




Soldiility of Anilinb in Aqdiods Solutions of Salts at 18.15°. 

(Pedersen, 1094.} 

Results for aqueous solutions of: 


Sodium Picrate Sodium Benzoate Anilinium Sulfate Potassium Sulfate 


--A 

Om. Equlv 

--—\ 

Om. Mols. 

/ 

Om. Equlv. 

Om. Mol®. 

0®. Equlv. 

-” 

cm. Kola. 

cm. Equiv. 

.. " \ 

cm. hou. 

C 6 H 2 (N0 2 ) 3 0Na 

c 6 h 6 nh 2 

c 6 h 6 coo^ 

W®2 

(CgHgNHljjSO* 

We 



per liter 

per liter 

per liter 

per liter 

t»r liter 

per liter 

per liter 

per liter 

0.000 

0.3818 

0.0000 

O .3818 

0.0289 

0.3791 

0.000 

O.3818 

0.0297 

0.4058 

0.0659 

0.3833 

0.0356 

0.3792 

O.O483 

0.3589 

0.0594 

0.4303 

0.1318 

O.3827 

0.0968 

0.3792 

0.0970 

0.3384 

0.0889 

0.4554 

0.1977 

O.384I 

0.1417 

0.3829 

0. 1456 

O.3197 

0.1181 

0.8820 

0.2636 

O.3850 

0.1912 

0.3839 

0.1948 

O.3012 


Solubility of Anilinium Sulfat* in Aqueous Solutions of Anilin* at 18.15°. 

(Pedersen, 1934 .) 


Om. Equivalents Om . Molt, mr 

of CflHgNHg per liter liter of mi* solution 


0.0000 
0.0298 
0.1444 
0.2905 


0.2038 

0.20X4 

0 . 201 $ 

0.2019 


Solubility of Anilinium Pickat* at 18.15° in Aqubous Solutions of; 

(Pedersen, 1934 .) 

0.00993 1 HC 1 containing NaCl Aniline 

r —-—— - A -— \ / -— .. .. —/ -__ 

Om. Mola. NftCl om. Hols CgHgNHg.OHCgB^NOA 0 ®. ftJUW. C^m. 0 M. HoU. Cg^.HeC^JW 

per liter solvent per liter sat. solution per liter solvent per liter mil solution 


0.000 

0.01200 

0.0000 

0.01176 

0.0100 

0.01234 

0,0513 

0.01225 

0.0200 

0.01258 

0,0990 

0.01299 

0.0400 

0.01297 

0.1535 

O.01386 

0.0800 

0.01344 

0.2050 

0.01473 



0.2524 

0.01554 


Anilinium picrate exists in both an unstable form I resembling picric 
acid in color) and a stable form (resembling potassium picrate). The 

solubility determinations were made with the stable fora. 

Solubility of Aniline in Aqueous Solutions ofs 

(Traube, schdning and Weber, 1 ©TM 


Sodium Benzoate Sodium Salicylate 

'-“- A --n r———^---—, 

Cone, of an. cc per 5 cc Cone. of aq. ee CJUM* per &ce 

sait sol. of no. salt sol. salt aol. or aq? aan.aoi. 

°*° °* 1 5 i saturated 0.3 

2.0 normal 0.6 k saturated 2.8 

saturated 1.8 


Sodium Butyrate 


C«e. of aq 
•alt ml* 

0.0 

saturated 
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Solubility of Aniline in Aqueous Solutions of Aniline Hydrochloride. 

(Sidgwick, Pickford and Wilsden, 1911.) 

The temperatures at which a second liquid phase separated from homogeneous 
mixtures of known amounts of aniline -f HC 1 ~f H 2 0 were determined for a very 
extensive series of mixtures. The procedure consisted in first heating a given 
mixture until it became homogeneous and then cooling it slowly, with constant 
shaking. A critical turbidity preceding the actual separation by a few de¬ 
grees was always noticed. The point ot separation was taken as that at which 
a small gas flame seen through the liquid disappeared. At higher temper¬ 
atures, the observat ions were made on mixtures contained in sealed bulbs. In 
the actual experiments, binodal curves for mixtures of Aq. HC 1 (of different 
strengths) and aniline were determined. By interpolation from these, the fol¬ 
lowing isothermal curves were obtained. 


Isotherm for 15 0 . Isotherm for 25 0 . 


H *0 Rich Mixtures. 
Gnu. per too Gms, 

Sat. Solution. 

Aniline Rich Mixtures. 
Gms. jx-r too Gnu. 

Sat. Solution. 

H «0 Rich Mixtures. 
Gms. per too Gms. 

Sat. Solution. 

Aniline Rich Mixtures. 
Gms. per 100 Gxm. 
Sat. Solution. 



Hat), t? 

,H,NH,.HCl. 

C,H,NH S . ( 

:.H»NH a .Hci: 

H*(). C^HsNHjcHCf. 

3-615 

0 

7.276 

3-025 

3-681 

0 

14 

8.884 

3 - 79 ^ 

1.529 

723I 

1-989 

4.020 

3.02 

IO.84 

6.062 

4.144 

5-829 

5.816 

t • 195 

5 - 38 o 

11.40 

6.949 

I.912 

4-940 

XI. 44 

5-230 

0.340 

7.023 

15-83 

6.043 

0,828 

S - 995 

16.03 

5.006 

0.163 

11.86 

19.02 

5-568 

0.363 

10.44 

* 9-35 

4.960 

0.080 

3 i -35 

20.15 

5 - 3 *i 

O.089 

26.80 

21.49 

4.942 

0 

59-95 

15-55 

5-299 

O 


Isotherm for 40°. 



Isotherm for 6o°. 


3 941 

0 

15-65 

8 - 75 2 

4-58 

0 

14.27 

5*93 

4.187 

1-523 

10.21 

4.243 

4.87 

1.512 

9-569 

2.632 

4 - 37 * 

3-°°9 

7.874 

2.166 

5- I 3 

2.984 

8.109 

I .1X2 

4.823 

5 - 8 i 5 

7°69 

x.452 

5-67 

5.762 

7.492 

O.4876 

6.210 

11.30 

7.058 

0.9669 

7.69 

xx. 14 

7 -oS* 

O.2284 

8.779 

* 5-55 

6.225 

0.4052 

11 • 53 

15-25 

7-047 

O.II38 

38.69 

18 

5.94O 

0.0960 

22.80 

16.66 

7.030 

O 

64.20 

12.84 

5-930 

0 

5 X.IO 

14.36 




Isotherm for So 0 . 



Isotherm for ioo°. 


5-66 

0 

12.31 

3-387 

7. xo 

0 

4*-57 

ii .45 

S -95 

1-495 

9.848 

1-350 

7.68 

1.467 

18.16 

4-995 

6.26 

2.950 

8.998 

0.5857 

8.10 

2.891 

12.76 

1.784 

7.11 

5.678 

8.524 

0.2769 

9.60 

5-522 

**•37 

0.1836 

9-95 

10.85 

8.512 

0.1387 

13.60 

10.41 

11.90 

0 

3 * ■*** 

14.85 

8.500 

0 






Isotherm for 120 0 . 



Isotherm for 140°. 


9 - 3 ° 

0 

17.94 

2-459 

13-75 

0 

29.52 

4*043 

21.21 

9-497 

14-45 

0 

38-75 

7-384 

21.09 

0 


The authors also calculated the position of tie lines for the binodal curves 
with the aid of distribution coefficients, which they determined at 25 and which 
are quoted in a subsequent table (page 420 following). 0 . © 

Additional data for the system aniline 4* HU 4 * H a O at o , 25 and at 35 
are given by Thonus (19x3), and for aniline 4 HC 1 by Leopold (1910). 
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Solubility or Aniline in Aqueous Aniline Hydrochloride 
Solutions at i8°. 

(Lidow —J. russ. phys. chem. Gcs. XS» 4*». 5ia; B«* **• -*07. *Kr) 


Per cent C«H*NH a HCl Oms. C*N,$NH, 
in Solvent. per 100 g. Solvent 

5 3-8 


Per cent Grm. 

in Solvent. per n.v>g Solvent. 

JO 39.2 


12 5-3 


35 S 0, 4 


Solubility of Aniline in A91kols Solution* of Acetic Acid. 

( Aiigole.seti ami Mot/oe, } 

The determinations were made by adding aniline drop by drop to water or aqueous 
acetic acid just to the appearance of clouding at a definite temperature. The 
quantities of the three constituents were determined by careful wetgiengs, 


Results at 0 °. 

( 5 ms. per 100 gm«» sat. 

Mil. 

Cm 

Result* at 20 ” 

, prr im» jtm» 

mii. 

c s h.,mi 3 . 

Cll, COO 11 . 

H s 0 


(fuamtt, 


3.68 

0.00 

96. 3 a 

3. r >9 

0.00 

9 f » ■ 4 1 

7 .i 3 

a. 89 

89 98 

4 .i 4 

0. 15 

9 > . "* l 

10.00 

3 . 0 i 

84 .09 

5. i<» 

1. u 

9I 29 

i 3 . 5 9 

9-74 

76.67 

7 .58 

3 87 

88 5 1 

17.10 

12.41 

7 “ -i<) 

l I .o» 

H. 08 

Hu . 8 ; 

20.82 

14.02 

65 .16 

i 5.73 

12 . (6 

72.11 

2.6.76 

1 5.33 

>7,88 

22.26 

14.86 

6a. 88 

3 o. 10 

15.73 

54.17 

26,56 

1 3 , 6 ; 

5 ;, 72 

32 .. 17 

15.88 

5 1. 9 r » 

3o .80 

t(i. 18 

>3 . oa 

347 "> 

16.01 

49.2,4 

3 .J ,ot 

16. 

I9 *»; 

37 • 7 <‘ 

i(>. 16 

46.08 

43.91 

16.29 

3 9 , HI 

38.7 it 

16.20 

45 .o 8 


16. 3 q 

* 4 * 9 ; 

47-68 

16.2.6 

36 .06 

6(."6 

i 1 .63 

*0 jii 

58 .i 5 

1 5 .60 

> 6 . 2.5 

67.911 

14.33 

17.;; 

68.92, 

1 3.38 

17.70 

76.68 

io .;3 

i 2, 3 q 

70.83 

io.68 

12.49 

81 .43 

8.69 

9 m 

83.36 

6 23 

7 * 4 i 

86 fiH 

>* 9 *i 

f, 4 H 

90.37 

4 .02 

5 . 6 i 

«|l .18 

i.07 

1 , 7 * 

95.71 

0.00 

4 - *9 

<:» 4.«4 

0 00 

l.lb 


In order to determine which of the above mixtures represent the upper and 
lower layers in contact with each other, a series of determination* of tin* distri¬ 
bution of acetic acid between water and aniline was needed. The result* of these 
determinations at uo°, are as follows : 


Gms. CHj C 00 I 1 per too gm»* 


Cm** i 

;i i,n 

11*0 

lay *ir (<:,). 

Uftll»NIV. 

Inter ( 0 , 3 . 

< 7 / 

, "■ 
Inter 

0 

iC, 

i .68 

o .65 

2,58 

6. 

82 

2.15 

0.92 

2.33 

8. 

.77 

3 .o5 

i , 5 i 

2.02 

9, 

63 

■1-65 

2.56 

1.82 

1 1. 

*9 

5 .22 

3. u 

1 68 


The authors next determined the temperatures at ' 


jlljt'OOII per |I*M Jtito 

XnTu, 

l*m « » 

4*31 
6 . 2 a 

7 .25 

9. In 


'1» 

t, f*; 

1 . 4 * 
* n 

t. 20 


7 . . j -i. 6 v uuouwut wawnirauoM oi acetic acid and variable percentage* 

ot water and aniline. For this purpose mixtures of aniline and arctic arid and 
°t water and acetic acid, containing in both canon the «am« weight p. r cent of 
acetic acid, were prepared. Variable mixture* of these two solution* yield in every 
a „ tern u ry ®‘ xt " r0 containing a constant concentration of acetic t.ei<l. On 
v^ ,i «i C l ,T g y lS l i*° l 0 ^P oratur ® ot 8,l<!h ternary mixtures, containing respectt- 
waf founH’3 L- a , nd , lG a 5 . 6 P “ CCUt CH » C0 «»■ upper ami a lower pom. 
wtaSTrfeM W , hlCh , C0Ud,nf? “ CCU , r8 - Ttms f,>r these range* of eone. ,« a lion the 

t~at£oftlu?i o r Ve8 ° f 80lubiUty haVi " K «" "PI"" 
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ANILINE 

Variation of the Temperature of Solution in Ternary Mixtures Containing : 


13 . 83 % OHaCOOMh tfi .25 % till, GO OIK. HI. SO °/o CHjCOOII 


Gms. 




Cims. 



Gms. 



C,IL,NH, 




Nir a 



c,n s Nir, 



per 1(40 Rm>. 

Lower 


Upper 

per 100 gins. 

Lower 

Upper 

per too gins. 

Lower 

Upper 

mlxlurc. 

temp. 


temp. 

mixture. 

temp. 

temp. 

mixture. 

temp. 

temp. 

56. Co 

-H 7. 

0 

35 6 

5i.B8 

10.4 

34-9 

47-75- 

77.7 

2 Q . O 

55.4<> 

— I<). 

3 

43.o 

49.88 

3.8 

47.7 

46.5 a 

70 5 

33.5 

54.77 

not. del. 

47 • - r > 

47-8‘) 

o.4 

46.4 

45.47 

18.8 

36.1 

57.3a 

n 


07.0 

45.46 

0 a 

49.8 

44-10 

18.0 

38.8 

5 1.0 

» 


54.0 

42.71 

1.0 

57.8 

47.79 

17.7 

40.6 

49.34 

» 


57 . 6 

89 9< 

3.7 

54.5 

4 1 . 3 a 

18.1 

47.3 

47 *'a 5 

>> 


Go. 7 

36.95 

7-4 

55.5 

3q. 87 

19-4 

43 0 

45 .67 

» 


( 47.0 

35.43 

9-9 

55 5 

38.53 

20 . 5 

43.i 

43.85 

0 


( 4 3 . 7 

34.6i 

n.5 

55.3 

37.14 

77 . 7 

43 0 

4* .98 

n 


04 . 7 

31-94 

17.7 

54.7 

35.87 

25 7 

42.- 

4 <>. 3 1 

0 


65 . 1 

33.38 

1 3 . Q 

54-7 

35.07 

77 .6 

4 1 - 1 

38-77 

0 


65.0 

3*. 76 

1 5 . 5 

53.7 

34.37 

3o.3 

39.3 

37.53 

» 


65 .1 

3v.. 1 5 

17.7 

53.o 

33.43 

33.6 

- 

3C.33 

>1 


65.4 

3 i .49 

i<).3 

5i.8 




35.14 

— 8 . 

.6 

65.3 

3o.85 

77 . 0 

49-9 




33.8i 

5 • 

.3 

65.7 

80.27 

75.0 

47 9 




37.87 

— 7 

,8 

64.9 

29-97 

76.8 

46 3 




3 1.81 

-+- 0 

.7 

64-7 

29.66 

29 . 4 

44 3 




3o.8a 

3 

.3 

63 3 

*9 . 43 

31.9 

41.8 




71) - 5 I 

8 

.0 

61.4 







78.38 

17 

.8 

58.7 







27-74 

77.37 

lC> 

18 

. 1 

,7 

56.4 

55.6 

With mixtures 

i containing 16.7.5 °/o CJI s G 0 0 H 

70 . 85 

71 

.7 

57,7 

two layers were not formed but an intense 09a- 

7.C.47 

75 

.3 

5 o.o 

iescence between 75° and. 3 o° was observed. 


7 ( 1 . oC 

79 

. 1 

46.6 







7>.84 

3 a 

.<> 

43.6 







a5.73 

35 

• * 

4o,o 








Solubility of Aniline in Aqueous Solutions of Ethyl Alcohol, 
and of Mixtures of Ethyl Alcohol and Nitrobenzene. 

M ran go and Vintor, ) 


t* Of do ullrilf. 20 .B. 22 . 3 . H.K. ».U« 2 . 5 , 

liuniMurescomponwlof logms. OeHtNIl, j 57 / )0/ f, 8 . 3 «/» 5 t). 3 °/o t>i-2*/o G*.8»/o 
t -1 c.c. of Aq.C,H,OH of: ) ‘ 


In see Aq. «.:»% 
<:,!!, Oil *■ 10 cc. 
of « mixture 

t* Ml, 

of domJUm, eomalnltiK. 

14. . o.o %(;«ir,NO, 

| 6 . 0 . ..... . 1.005 >' 

*H),oo. 3. >* 


In n cc. A<|. M'. 3 M / a 
CjH.OII » lore, 
of a mlxi ii*o 

t* or c ( .n,N»i.j + c (i n,NO, 

of du nlin*. _ ronlutnlnK ; 

*4.5. 5.8.1 no. 

34 o. n.54 » 

43.5 . 17.a* » 


r 

of < ImuliiiR. 

«.*.<>• - * 

21 .O. . . 


In ee. Aq. OH ’* */« 
ti, 11,011 4 Hi cc. 
of a mlxttrn 
of t.NOj 

roitUl sting • 

7 / 2 .89 %C ft H,N 0 3 
7 . 8 . 1 6 *> 

87.45 » 


In n cc, Aq. 80 % 

C, II, OH 4 “ 10 cc. 
of a mixture 

t" of C, If, MI,-fti, II, NO, t“ 
of clouding. contain l UK *. of clouding. 

IQ... 78.13 •/ 0 ti # ir„NO, (i.O. . . 

•26... 8 >..i 3 » 10,5... 

88 . .. 87.43 » *3 5 ... 

1G.0... 


In loc Aq. 80 % 
OH H 10 cc. 
of a mlxtire 
Of C fi Il ; , Nil , II,N 0 n 

contilnluK ; 

91 - 1 c> */«ti,ll,N 0 . 

95.57 » 

y8.77 » 

100.00 *> 
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Soiubiuty or Anixink in Auvrous Solutions «*»• I.*cru: Ae»». 

(Angtlusuo, 1*25, i 

The determinations were made by adding aniline drop by drop to water or aqueous 
lactic acid just to the appearance of clouding at a definite temperature. The 
quantities of the three constituents were determined by careful weighings. 


Results at 0 ". Kwh* at Hr, 

Gms. per 100 gras. sat. solution. <im*. |*>r nw m* 


C 6 H s NH s . 

~CH S . CH 0 HXCK>b". 


11 ~mT mm 

Ut» CtlOtt UHJIt 

*60 

3.68 

0.00 

96. 3 a 

3 . % 

0,1m 

96,41 

5.45 

i. 9 * 

92.66 

6.7‘i 

2.96 

90, 3 1 

7.86 

4-34 

87.80 

8.85 

5 , 02 

86 .1 3 

9 - 7 8 

6.25 

83 .t »7 

10.99 

7 • 1 4 

Si. 87 

11.89 

».<9 

79.92 

t j .07 

9 . 62 

76 * 4 1 

14.57 

10.40 

76 ,o 3 

1 7. 

11 .4 *a 

70.99 

17.00 

II. 74 

7 1 . 26 

21 . 96 

12,65 

6 5 . it* 

21 .23 

12.96 

65 .81 

29,45 

1 1. iq 

»: , 16 

27-94 

i 3.68 

58.38 

4^.76 

i 3 .02 

44.77 

34.07 

18.72 

52 . 2 1 

45.59 

1 7 , 8 k * 

41.59 

4o . 56 

i 3.48 

45.96 

48.40 

12 .5 7 

. 06 

48.19 

12.97 

38.84 

60.79 

12.36 

36,86 

62.07 

12.60 

35.33 

63 . 31 

11.84 

37.85 

66,27 

12. o 5 

3 i .68 

60.16 

n . t t 


60.97 

X I . 28 

2,7.75 

66.18 

1 0 .07 

7 i, Ho 

65.82 

10.32 

23.86 

- 1.36 

8.99 

19 Ji 5 

72.60 

8.65 

18.75 

76,70 

7. 3 1 

* 5 j >9 

78.84 

6.83 

14.33 

H t. 90 

1.66 

17.44 

85 .i 4 

4.62 

10.2,4 

86,53 

1JM 

9.5* 

9 1 - 9 ® 

1.93 

6.12 

92 . 24 

1 Jit 

6. * 4 

95.71 

0.00 

4.29 

91.84 

0,410 

h , 16 

In order to have complete information 

hi regard to 

the isotherms 

the author 

also determined the distribution of lactic 

acid between 

water and aniline at 70 °. 

Gms. ctr.aiorr.cooit 


<UtU*. ett, 

non coot* 


per 

100 gms. 

c* 

per \m **»%. 

t» 

HjO layer (Cj). 

Aniline layer C v 


11,0 UyenCC 

Aiillln*' l#*<or *, 


2.29 

0.32 

7. t6 

1 1 . 62 

5 , <8 

», ■* I 

4.14 

0 .64 

6.47 

1 2 ,85 

K , 70 

1 , if» 

7.88 

1.85 

4.26 

13,37 

too* 

1.36 

9-43 

2.80 

3.37 

i 3 , 5 o 

t * .70 

*, n 


The critical concentration at ao° is approximately i3.3 per cent i «if t OlfUHCOOlL 
The author also determined the temperatures of solution of different percentage* 
of aniline in three concentrations of aqueous lactic acid. The following results 
were read from the curves obtained by plotting the author s determinations. 

They Show the Solubility of Aniline in ; 

Aq. Lactic Acid Aq. Lactic Acid Aq Luetic And 

of 1 3 .117 0/0 cone. of i 3.5 °/o cone, of 1 3 .H «/ 0 roue. 

Gras. C«HsNW, Gras. C,If,Ml. tim* If Ml, 

per too g w. per too gmn, prr »»> gtm 

t* lower layer, upper layer. t*. tower layer, upper layrr. t*. I**wrr t«*rr upper l«*rr 

—7... 25.2 39.5 —7... 22.3 45 . 3 — 7,,. *m t q 4q.o 

— 5 ... 26.1 38 o o... 24,1 4 1 *7 o. ,, 77 2 45.1 

— 3 ... 27.2 36.2 -f 5 ... 25.4 3 q .6 to,. *f,2 i» 1 

—1... 28.4 34«5 to... 26.8 37,8 '*o.„ »6. I 3 q,q 

0... 29.4 33.5 i 5 ... 28.2 36.3 to... 28.0 IK.2 

■+•1... 30.7 32.0 20... 3 o.o 34.9 4«... 3t>. 3 36 ,o 

I.I(orlt. temp.) 3l.6 23 (rrll. t.}.. 32.4 43,4 rr) | t . 33.0 
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Solubility of Aniline in Aqueous Solutions of Glycerol and 

Vice Versa. 

(Kolthoff, 1917.) 

(The liquids were measured from burets. The determinations at ioo° were 
made in sealed tubes. The others were made in open tubes.) 


Results for the Solubility of Aniline 

in Aqueous Glycerol. 

Per cent Glycerol in 

CC. 

Aniline dissolved by 100 cc. of Aq. Glycerol of Cone, shown at: 

__ ___—_A._____ 

Aq. Mixture used. 

iS*. 

2S A - 

36°. 

IOO°. 

0 (= water) 

3-25 

3-4 

5-6 

9.9 

39 

5 -i 5 

5*3 

. . . 

. . . 

56 

7-5 

7.6 

. . . 

28 (58% Glycerol) 

65 

10 


— 

38(66% “ ) 

74.3 

11 -75 

12.1 

. . * 

. . . 

78 

20 

20 

l6 

. . . 

87 

70 


... 

... 

Results for the Solubility of Aqueous Glycerol in Aniline. 

Per cent Glycerol in 


cc. of Aq. Glycerol Mixture dissolved by 

100 cc. Aniline at: 

Aq. Mixture used. 

' x8”. 

25 *- 

36 *. 

IOO°. 

0 (-= water) 

4.6 

5 

4 

5*3 

39 


6.4 



47 

S*2 

... 

•.. 

0 

56 

7-9 

7.7 

•.. 

15 (58% Glycerol) 

74-3 

13- 1 

11.7 

... 

17 (66% “ ) 

78 

17.1 

14.8 




Solubility of Aniline, Phenol Mixtures in Water. 


t °. 

(Sdireinemaker — Z. phy.sik. C'l 

M tturc used *** a*, a Mob- Ani! 
4 * 74 6 Mols Phenol 
Gm® of Mixture tn*r mo («ms 


^ Aq. layer. A P Layer 

40 

5.0 86 0 

60 

5 5 82 0 

80 

8 0 77 0 

IOO 

12 5 67 0 

no 

19 0 56 5 

104 (crit. temp.) 33 


fin- 39, sB4; 30, .jGo, 99.) 


t 4 . 

Mixture used®®so Mols. Aniline 
Hh so Mols. Phenol 

Gnis. of Mixture p(T 100 Gms. 


Aq laxyer. 

A. 4 * p Layer. 

40 

4.0 

9x5 

80 

5 5 

85 5 

TOO 

8 0 

82 0 

120 

13 5 

73 5 

130 

19 0 

66 0 

135 

23 S 

q 

00 

LO 

140 (crit. temp.) 

35 


Determinations in above table by “Synthetic Method,” see Note, p.292 
Sehreinemakers gives results for several other mixtures of aniline and' phenol 
which yield curves entirely similar to those for the two mixtures here shown. 


Solubility of Mixti «em of Aniline, Oils and Water. (Jansen and Sehut, 10*23.) 

The authors determined the temperature of clouding in mixtures composed of 
4 parts of aniline (containing increasing percentages of IJ 2 0) and one part of oil. 


Results for Rape Oil. Results for Soya, 1 ’canui and Corn Oil. 


fMkW t i. f Iff / V 


tL,u nunl /if ? X f 1 

t" 

of c.lo.uMnji w th 


rer cciti 01 ti,u 

In aniline. 

t* of 
eUmdluft. 

I <T Ct’fU Ol R; U 

In aniline. 

Soya Oil. 

Penn .t OIL 

Corn Oil. 

0,0 

37 J\ 

0.0 

8.7 

2,f). 2 

n 0 

i . 16 

44 . u 

1.01 

13 . 6 

3 1. (> 

1 5.5 

2.07 

So. 4 

1.98 

18.6 

37.3 

20 . 4 

n . 

S7.3 

3,01 

2.4.3 

43.5 

25.6 

4.22 

(>4. s 

4.07 

3o ,(> 

5 0.3 

3i .6 

4.B7 

69 . 3 

4.71 

34.0 

54.1 

35.0 
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Distribution of Aniline between: 
(VuuU’i —* j. pr. Chrm UJ 67 . 4 ??. 


A, i 

Layer. 


Water and Ether. 

Composition of Solutions. 

"'solvcnL 

1.2478 50 cc. ILO 

+ 20 CC. Kthor 0.1671 
1.2478 50 cc. ILO 

+ 50cc. Ether 0.0835 
1.2478 50 cc. II 3 0 

+100 cc. Ether 0 0504 


Gnw. CaHaNH/n: 

Kil.tr 
Layer. 


Water ami Carbon 

(’*«* 11 j h i*.i 1 i»w of S< 


1.0807 

1.1643 

1.1884 


c r<rd. 
O.3478 
I.2478 

i. 247 h 


Tetrachloride. 

t in. 


An 

I-m-f. 


} * 1* 

La>Tf. 


Solvent, 

50 ee. ILO 

} jo iv. i‘t'1* 

50 ee. II./) 

I 50cc. LLl* 

50 ee. 11 /> 

V 100 cc. CC1* o. * 84 $ * .063 


0,3358 0.012 
e.2767 1 *0711 


Distribution of Aniline between Water and Hbnzsnr at 25** 

(Farmer and VUrth, 1904.) 


Gms. CVLNHa per 

too U‘. 

Ratio. 

Water Layer. 

t’*H* Iaiyer. 

O.OI 3 S 

O.IJia 

6*7 

O.OI22 

0.1282 

10,5 

0.0065 

0.0656 

10. t 


Data for the distribution between water and benzene at 35" of earh of the fob 
lowing substituted anilines; 0, m and p niiruniline, t-hloranilme, hmmandine, 
p nitrosgiethylaniline, and p mtrosodunethylunUme are given by Farmer and 
Warth (1904). 


Distribution ok Aniline between Water and Toluene at 25*. 
(Rirthl, tyuti ) 

Note, — Mixtures of aniline anti toluene were shaken with water ami after 
separation of the two layers the Sp. Or. of the A T mixture (layerl wax de¬ 
termined and also the amount of aniline in each layer. 


Solution Shaken with 

A : T Mixture. 

Vol jver cent 
Aniline : Toluene 
in Mixture* LV 4 . 

M» (»r. of A ; T 
Mixture alter 
Serration. 

fi»v h (Mtt 

A ; T l«ayrf. An Layer.* 

B,0 

50:50 

O 9257 

4 * 5 

3.14 

4 i 

25:75 

O 8928 

20.7 

f -s 

41 

12.5:87.5 

0*737 

8,62 

0 86 

44 

5 5:94-5 

0 866 1 

3 H ? 

0 45 

44 

2 -5:97-5 

0,8627 

t m 

0 ax 


The aiithor also gives data for the distribution of aniline lief ween toluene 
and aqueous solutions of K2SO4, KBO*, BafOHh, Sr(OH)* and C&(0!1)»« 


Distribution of Aniline and of Methyl Aniline bcctwckn Water and Xylksk 
AT 25 d . (Smith. triDItm I 


Milllmols. CflltjXIta pur lllor of 


Tl a O layer (C a ), 

Xylene Injur iC,j. 

i«;,i 

0. 100 

o. 4 r > 

•a. 9 

0.20 3 

0.67 

3.3 

0.279 

I . 2.0 

4.3 

0.378 

2.00 

5.3 


MilttmoU, 

Rtf Bier id 

* 


tt,0 tayar dip. 

X|l#n« Uytr a,*|L 

1^1 

it.,1 

* 

0.1*2 5 

1 . 3 * 

in. 

5 

0.185 

2.10 

in. 

9 

0. Too 

3 . 4 o 

11 . 

% 
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Distribution of Aniline Between Aqueous Sodium Oleate 
Solutions and Ethyl Acetate at 25°. 

(Smith, 1932 a.) 


Initial Cone. 

Gma. C 6 H f m, 

per 100 gw. 

Initial cone. 

Gms. OoHcNHp per 100 gms. 


of Aq. Na Oleate 

f Aqueous 

Acetate ' 

2 of Aq. Na Oleate / 

^""Aqueous 

Acetate N 

2 

in Percent 

layer(1) 

layer(2) 

1 In Percent 

layer(l) 

layer(2) 

1 

0.0 

O.OO182 O.OS61 

30.7 

10,83* 

0.0610 

0.422 

6.9 

0.0 

O.OI46 

0.442 

30.2 

10.83* 

O.0648 

0-439 

6.8 

* 

0 

0 

O.OI46 

0.481 

33-0 

10.83 

0.0728 

0.517 

7.1 

0.0 

O.O182 

0.550 

30.3 

10.83 

0.0752 

O.528 

7.0 

0.0 

0.157 

4.62 

29.s 

10.83 

0.534 

3.82 

7.15 

l.s 

0.0242 

0 .S 42 

22 .4 

10,83 

2.239 

16.90 

7 .S 5 

2 .95 

0.0320 

0.539 

16.8 

13*2 

0.0844 

0,501 

5.93 

2 . 95 * 

0.0256 

0.399 

15*6 

17.55 

0.1106 

0.509 

4.61 

4*37 

O.0360 

0.436 

12. l 

21.5 

0.1507 

0.620 

4.11 

5-73 

0.0303 

O.316 

10.5 

21.5 

0.1584 

0.649 

4.10 

8.36 

0.0502 

0.396 

7.9 

26.7 

0.1229 

O.469 

3.82 

* In these 

cases NaCl 

was present to the 

extent of 

0.5 normal 




Solubility of 

Aniline 

in Sulphur. 




(Alexejew Ann. Physik. Chum. 28, jos, 'ho ) 




t®. 

Chm.CflHftNHa per mo g. 


Grm 

; CflUaNHa per 

roog. 



S. Layer. 

Anilin Layer. 


S. Layer. Anilin Layer. 


100 

4 

75 

130 

J S 

5 8 



no 

6 

70 

135 

17 

5 47 



X20 

to 

64 

138 (crit. temp.) 

23 




Reciprocal Solubility of Aniline and Hexane. 

(Keyes and Hildebrand, 1917 ) 


i* of ( ‘mnpiete 

(imx. Hexane per 100 

t® of Complete 

(imn. Hexane per 100 

Mimibility. 

Gmsi. Mixture. 

Miscibility. 

Urns. Mixture. 

26.1 

Q.O 

59 - 2 

35-9 

43*0 

14.8 

59-4 

41.6 

45*9 

16 3 

59-6 

48 

49 0 

20 

57-9 

62.9 

5*-4 

21 

53-9 

73 -i 

56 

27.2 

47.2 

80.6 

58.2 

31 

35-6 

88.i 

58.2 

34.6 

16. s 

93 - 8 


Reciprocal Solubility ok Aniline and Phenol, Determined by the 
Freezing-Point Method. 


t* »( Melting. 


(Schreinemakcni, x8yy.) 
Mob. C^ILNIL . . 

jjet 100 \f<»K Sul id Phase. t® of Melting. 
Mixture. 


MoU. C'fllLNHa 
per 100 Mob. Solid Phase. 
Mixture. 


— 6.1 


XOO tVt.NH, 30.4m.pt. SO 


- H -9 

96 

— 11.7 Kutec. 

92-3 

- 0.5 

90 

+ 10.1 

80 




i M 


28.6 

40 

‘ 

22 .3 

30 

<< 

14.8 Butec. 

21.2 

tii i-c s n&oH 

18.4 

20 

CaHjOH 


22 

28.5 


70 " 31.4 

60 " 37-3 

i.t =■ C,H,NH,.C,H,OH. 


10 

4 




. 4* * \ IfAi 


im Ia 'lAA fit* 




Mutual Solubility of Aniline and Cyclohexane. |lim*hm*r ami KUorn, t«*.j 

Saturation temp. »•*.»- *>*-*• xr.u. nr. r, i t. -r , 

Gms. C 0 H r> NH, p(*r too sms. sat. sol... It.5. 1<).3 *.> 6.8 .Jo.o »7*’* <**•*» <»H.« 7 ».<> eb.O 

Later very careful determinations of this system are given by Schlegel, 

1934 . 


Critical Solution Temperatures of Aniline, in Various Solvents. fThiry, irjiu 


Solvent. 

Cvdopentane. 

Methyl eydopentnne... 

Ethyl » 

Propyl " 

Butyl v 

Cyclo hexane. 

Methyl cyclohexane ... 

Hexane. 

Methyl 3 pentane. 

Isohexane. 

Trlmothy letliy Imethane 

The results given in parentheses in the above table are those of Chnvitmto and 
Simon, 1919 and 1920. These authors also give for mixtures eontniiting aniline 
the following additional eritieai solution temperatures. Isopentane (b. {», -•><)<*; 

du = 0 . 6394 ) 77 0 ; Pentane (h. p. 3 5 °. 8 - 36 °. 3 ; d tl o. 6 } 54 ) 7 7 °* Isoheptane jh, p, 90 9 1 <*; 

dir, = 0.684'2) 7'>,°.B; Heptane (h. pi. 9H < M)H t \H; d\i, 0,6879) 70“; Isooetam* 

"V" 4 * h 

(b. p. 116 0 ) 74°; Octane (b. p. 125 . 8 °; d\& <1,7063) 7?*>; Ihmethylryclopentane 

(b. p. 9 i°-<j 4 °) 45 °; DimothylcyclohexHiiP (h. pt, d *0.775) 49°, 

Van Rysselbergc, gives p>° as the C. S. T. of Aniline f Dimethyl I/,* Cyrlopeutiut**, 




Constants of the solvent. 


Solubility rpi«U». 

I*wr cent 

CrUtoil cum*. 

»ui«tttdi! C*ti A NH| 

L pt. 


b. pt. 



rf«. 

Mel wt 

t**mp «t <1. H, f. 

~ J)1*6 

4q.37 (49.5) 

0 

.7. p >o5 

(0.750) 

II iS 


i 7 .5 

-<4i.o 

7**9 

(72.01 

0 

. 7 .V. 1 H (0.7&33) 



3*1.0 


io3.o 

O 

,77m 


98.11 

3*1.8 

35.0 

-laoif 

x3 x .4 


0 

.781.3 


t I '4.13 


4 <m» 

-108.U 

1 56.8 


0 

.7H87 


1*46.15 

it .1 

43.5 

+ 6.55 

80.7 ■ 

f (SO.8} 

0 

.7830 

uiithimt 

H |.o 36 

Ho.HfBt «} 

40,u 

-*47.5 

100.5 

(100.4) 

0 

.7693 

(^0,708) 

98.112 

4‘-o|41 0) 

10,0 

- ()4di.) 

§p 

63. *t 

(00.0} 

0 

0 

,0780 

.1*687 

(0.003H) 

86 114 

1**1 

6*1,6 

1* « 
{*-'» 


60 . if 

1 (61.7-0*2.1) O 

,t*7>8ci 

(0.«W) 


74-9171 s? 

*?*•» 

- 90.'4 

19.70 

0, 

.6538 


- 

80 16 

(0,0 


Critical Solution Tbmpbhatuhks of Mutuum of Anilinxk 
and Othbh Compounds* 


Mixture of Aniline and: 

C-8.T. 

Cyclohexane 

30 . 2 ( 4 ) 

m 

31.0(3)( 7 ) 

A Decane 

77 . 5 ( 2 ) 

11 

77 . 6 ( 3 ) 

Di iso butyl 

2.5 Dimethyl hexane 

78 . 3 ( 5 ) 

2.2 Dimethyl pentane 

77 . 2 (l) 

2.3 M M 

68.l(l) 

2.4 ” 11 

78 . 8 ( 1 ) 

3.3 ” " 

7 l. 0 (l) 

A Dodecane 

83.7(2) 

3 Ethyl pentane 

66.3(1) 

11 Heptane 

67.3U) 

11 

69.9(2) 


70 . 0 (l)(3) 


Mixture of milim and: 

C.B.T. 

Hexane 

65 .Hf 8 ) 

♦* 

67 . 3 ( 4 ) 

11 

69.6(2) 

it 

70.0(7) 

Methyl cyclo hexane 

40 ( 4 ) 

II W 1 * 

44 ( 6) ' 

M cyclo pentane 

34.7(3} 

2 , Methyl hexane 

74.4(4) 

rj It tl 

3 * 

70. %i 4) 

a Nonane 

74.4(2) 

U Octane 

74.8(2) 

a Pentane 

74 . 4 ( 2 ) 

2 , 2,3 Trimethyl butane 

72 » 4( 4) 

a Undecane 

80.6(2) 


(1) Edgar, Calingaert and Harken, 1929; (2) Shepard, Ken no and Mtdgley, 
t r y * 93i; i 3 ] ? ruun ’ Hicks-Bruun, 1931/1932; (4) Schaarschmidt, 

Hofmeier and Leist, 1930; (5) Timmermans and Hennant-Roland, 1932; 16 ) 
Hicks-Bruun and Bruun, 1932; (7) Dessart, 1926; (8) Drucker, 1923. 
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Reciprocal Solubility of Aniline ani> Hydrocarbons. (Tiz&rd and Marshall, 1921.) 

The authors desired a method for the determination of aromatic hydrocarbons 
in certain mixtures. For this purpose they made a long series of experiments 
showing the effect of the addition of various aromatic hydrocarbons, upon the 
temperature of clouding of mixtures of equal volumes of aniline and a sample of 
« petrol », free of aromatic hydrocarbons. The results are presented, for the most 
part, in tin* form of curves. 

The Fa kr x i n g -poi n *rs of Aniline Containing Small Amounts of Impurities. 

(Samlorson and Jones, 1920.) 

Mixtures of pure dry aniline and the several compounds, each carefully purified 
and dried, were prepared and their freezing-points determined. The table shows 
the percentage by weight of aniline in the mixture and the corresponding freezing- 


Fr®o/{u&» point of tho dry binary mixture of nnlllno with 


WI. 

per cent 
of 


Pliruj 1 
Imtrowl 

Nitroso 

p Amino 

Nitro 

#» Tolul- 

/» Toiui* 

m Phenyl- 
cno 


AtilUnr. 

IlrU/OIM*. 

amine 

Iwuuonr, 

phonol. 

hrn/rm*. 

* dlno. 

dint*. 

diamine. 

Xylidlno. 

loO 

-(loo 

--(loo 

—(LOO 

—(loo 

(loo 

(loo 

—(loo 

—6.00 

—6.00. 

99 

—7.I8 

-fi.ir 

—6. 58 

—Tl58 

- 6.53 

6.60 

-~6.65 

6 . Go 

—7.00 

93 

—8.00 

(>•9 4 

— -7. if) 

— 7.16 

—7.0H 

- 7.18 

—7.2,5 

-7->8 

—7.75 

97 

96 

95 

94 

93 

8.70 
— ipBo 

—7-4 1 

- :.;l 

—7-74 

.7* H > 

* 7*97 
—8.43 
—8.85 
~<M7 

- 7*7*> 

— 8.33 

— 8.t) r > 

. 9. *5 3 

— 10.11 

7.H5 

—8.45 

—q.0.5 

—9.83 

—7.75 

—9.00 


Freezing-point data are given for mixtures of Aniline and: 


Acetanilide!is* 

Acetic acid!8)( la)(14) 
Acetone!16)!17 1 
Amino phenol(3! 

Ally! mustard oil(21)(22) 
Ally! phenyl thio urea (15) 
Benzene!a)(9) 

Benzoic acid!8)(33) 

Carbon tetra chloride!16)( 
Chloroform!25! 


Dibrom ethane!17) Nitro phenols!28) 

Diethyl aniline! 19X20) Nitroso benzene(3i) 
Dinitro benzenes(28)(31 1 Nitroso dimethyl 
Dinitro phenol(29! aniline!31) 

Dinitro toluenes!6)(29) Nitro toluene(3i) 
Ethyl acetate!18) Phenol!1) 

Ethyl aniline!20) Pyrocatecholl29) 

Ethylene bromide!16)!i 7 >Pyrogallol( 7 ) 

(27>Ethyl ether!17) Resorcinol!28) 

Guaiacol(13) Toluene(16)(17) 

Hydroquinone(281 Toluidine! 9 ) 

Trinitro benzene!31 1 
Trinitro toluene(29) 
Triphenyl methane(4I 
Vinyl acetic nitrile 
ho) 

! 1) Deffet, 1938; (a) Kremann and Borjanovics, 1916; (3) Kremann and 
Hohl, 1920; (4) Kremann, Odelga and gawodsky, 1921; <5! Kremann, Lupfer 
and Zawodsky, 1920; Kremann, HOnigsberg and Mauermann, 1923; ( 7 ) Kremann 
and Zechner, 1918; !8) Kremann, Weber and Zechner, 1935; (9) Linard, 1925; 
(10) Lafortune, 1923; (ill Hameli and Cocconi, 1922; (12I O’Connor, 1921; 
(13) Puschin and Vaic, 1926; !14I Puschin and Rikovski, 1932; (15) 
Schlschokin, 1930; (16) Timmermans, 1928; (17) Timmermans, 1930; (18) 
Wroczynski and Guye, 1910; ( 19 I Yamamura, 1926; (20) Yaginuma and 
Hayakawa, 1932; (ail Kurnakof and Kviot, 1913; (22) Kurnakov and Solover, 
1916; (23I Baskov, 1913; <as) Tsakalatos and Guye, 1910; (26) Bramley, 
1916; (27) Kremann, 1907; (28) Kremann and Rodinis, 1906; (29) Kremann, 
1906; (30) Philip, 1903; (3*) Kremann, 1904; (32) Campetti and del Grosso, 

1913. 


Chloro phenol(26) 

Chloro nitro benzenes!27 1 !28)Iso pentane!32) 
Cresols(29)(30) Mercuric acetate!11) 

Crotonic acid nitrile!10) N&phiholsts) 

Cyclohexane! 1M9) Nitro benzene( 9 l (31 > 
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ANILINE HYDROCHLORIDE C 8 H*NH 3 .Hn. 

100 cc. H2O dissolve 17.8 gins, of the salt at 15 0 . iNirme»tmv*4i *«»! R«n*Uw 4 ti. *%•' > 
100 gms. HaO dissolve 107a gms. of the salt at 25''^ > itvd.Hr ami I'urarr, vh { 1 

100 gms. sat* solution in water contain 52.1 gms. tViLNHj.Hi‘l at 25^ 

100 gms. sat. solution in aniline contain H.H<) gms. at J5A 

iHtdguuk, 1‘u klnsil -ifi4 \\ ij rtlni, i»»i j ’ 


Distribution of Aniline Hydrochloride between Water and Anu.ink a i 25^ 

^Sicigwick, Pickford arid Wihtirn. it|ii ) 


Cm. 

c* n . 


t an. 


/<«. 

* *i 

<**.. t, 

m 

O.II 

0.006 

19-30 

0.6 

0.2K) 

2.74 

I 

O . 804 

t. 24 

0.2 

0 020 

10 

0.7 

0.327 

2.14 

1 . r 

I .005 

I 

°*3 

0.043 

6.98 

0.8 

0.471 

1.70 

1 .2 

l , 2 28 

o,t)8 

0.4 

°*s 

0.086 

0.146 

4-65 

3-42 

0.9 

0.631 

f 43 

*■3 

t.4t2 

0, C) 2 

C«q. = gms. salt per 100 gms. aq. 
line layer. 

layer. 

(\*. M guts. 

salt 

per UK) gms 

. uni- 


Freezing-point data for mixtures of C*HjNII,.H 01 -+ As Hr, are given l>y J’mehin 
and L8wy, 19*6. 

ANILINE OXALATE C # H 6 NH e . (C00H) g . 

S0I.0BIX.XTT OF ABILIN! OlALATB AND OF BtBTL ANIL!** 0XAX.AT* 

AND OF DlMBTBTX, ANII.IHB OlALATB, EACH SBFAKATXLT IN 
WATBB AND IN AQUBOOS ALCOHOt. 

(Dt»v4r*n«*, 1430*} 






Ghft. 

wr 100 »ol 

mm > ■ s-*■■■:,,wp&mrnm »■*m*' 

vim t 


8olvent 


IftUiM 

zztifi wunna 






Oxalate 

OllU t* 

OMUUi 

Water 



0 

0.748 

4.430 

3.706 

n 



16.5 

1*542 

6.883 

14*219 

n 



50.0 

3.01 

— 

99.23 

A9.50 

wt. 

* c 8 h 6 oh 

0 

0.430 

7.736 

7.3x7 

11 

ti 

II v 

20.5 

0.748 

16,716 

19.XXX 

n 

it 

It 

so.o 

2.43 

103*47 

59*39 

Aq. 9S7Wt. 

% C g H 6 0H 

0 

0.201 

a. sot 

1.738 

11 

11 

II 

16,5 

0.5X3 

3*959 

3.131 


ANILINE SULFATE C,H s NH,.II 2 SO,. 

100 cc. H 2 0 dissolve 6.6 gras. C«H»NH 2 .lI 2 SO, at 15". 

CNirmnitowski ami Roft«kt»w*kl, 

ANILINE HELIANTHATE C«H 4 NH|.C, 4 H u NjS(> 3 ; ubo M#*tL\ 1 and 
thyl Aniline Helianthates. 

iooo^c. H s 0 dissolveo.?.6gm. Aniline ilelianthate at wf iSUrk m*i vm , 
iooo cc. » 0.54 gm. Methyl « »* « 

iooocc » 0.70gm. Dimethyl » „ 

ANILINE CHLOROST ANN ATE (C« 11» NII,J l s S n t :i,. 

00 cc. H^O dissolve about 0.8.0 gms. aniline chlorostannatc at th** m» 


Methyl PYRIDINES (Picolines) CH-C.BLN. 

____ 3 6 4 

„ f° r ,. the . re c> pr ocal solubility of 5 methyl pyridine 1«»j£l pieoline) and 
water, 2 6 dimethyl pyridine (= 2.6 lutidtne) and water, methyl pyridine ( « 7 
P*m° Z 11 ? c chloride and water, methyl pyridine zinc chloride and each of the 
following alcohols; methyl, ethyl, propyl, uobutyl, isoamyl, cetyl and methyl 
feh^,°. d eter ^L"^ by I h „ e 7 nthet , ic methmOsee Note, p*srXare given by 


Flaschner (1909b See also p. 616 . for 2.4 6 trimethyl pyridine (collidine) ami water, 
dissolve ft'x 3 ftms rt PiAAlirtit ..t 


1000 oc. H*0 di 
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PHENOLS 
Amino PHENOLS o, m and p G«H*.OH.NH 2 . 

Soluiui.itY of Each Separately in Water and in Benzene. 

{ Sidgwiek and Callow, 1924 .) 

Tin* determinations were made by the scaled tube method. In the case of 
meta amino phenol it was dilUeult to avoid supersaturation.. By proper care the 
two liquid curve (L) lying some bo° below the stable solid curve (S) and even the 
meta stable ice curve m dilute solution, could be determined. 


Kkrults for the Solubility in Water : 


Orth* 

Amtmt Phenol. 

Meta Ymlno 1*11**1101. 

Paw Amino Phenol 


Wt. $>cr r«*nt 


Wt. per cent 


Wt per cent 

t h . 

C.H».OH Ml, an. 

fsS* t“ -ra c 

;II,. Oil. Nil, (mi. 


('VI4.OH.NII, (/>) 

0.0, 

... 1.7 

'10,0. 

•>,/(> 

0.0 

1.1 

80.8. 

1.0 > 

i> b. 

3 . (>9 

5 <).. 

3.01 

88.0. 

4.04 

1 1 * * * * 

8.0 

77.. 

6.44 

100.7 . 

... 7 10 

13 0...... 

10. (>9 

86.7 

1009 

107.1. 

9.98 

bo,4...... -“7 1/ 

18.1:1 

9■(>.<> 

19.5:1 

lib. 7, 

... 17-tc* 

- 4 •-* l«* 1*‘‘* • 

18.1:1 

107.0 

... 33.47 

170.9. 

... >1.oK 

• * » « • NMw j * ll 1 4 

70. lb 

io‘l .7 

... /io.34 

17 * 1 . 8 . 

11 . 9b 

. .7. .<> 1/ 

7.I.47 

mb. 5 

... 10,79 

I 7 ,b. •>. 

... 4o.o'j 

bb. 4 ...... » o.:i 1/ 

'lo. ()> 

110.1 

•■><).<)•> 

1 78. b. 

. . 1o 17 

b8.9. M ..‘11/ 

4<>. 18 

nb. 1 

(>9.9I 

1:11.7. 

• • • i‘j 

70.»...... 1.9 I * 


178.0 

... 79.93 

mi.8. 

. . . b»), b 1 

71.1. i I .7 1/ 

:V>. CI7 

141.8 

... 89.48 

141.0. 

... 80. j t» 

7 1. > . 9-0.7 L* 

I9.77 

i8b.o 

100.0 

I 

... 90.58 

77. •». 

(>8.87 



177.0. 

... 100,0 

H M ^ » » » t 1 * 

80.89 





9(1.0.. 

88.84 






.. indicates that a second 



> *. 1. 

100,00 

liquid 

plume separates. 



J .0 u\ pt. 

7 I . > * 

Indicates metustaldo points. 



h 1.9 cm. sol. pt. 





Hehulth for the Solubility in Benzene : 


Ortho Amlmi 1*11**1101, 

M«*t« Amino Phenol. 

I* n rn 

Amino Phenol. 


Wt flirt' fi'lll 

Wt, jut mu 


Wl. pet* cent 

r. 

«:,*«* OH Ml* <. 

tr <V* 


t*. 

(VU 0 H. Nil, ipY 

1 1 4 -> 

X 

i 

9b. >. 

4.87 

io 3 .. .. 

3 . 1 b 

t’te.L 

..... 9.01 

ml.9(100.8 l/i. 

10.4 

174.... 

... 7.1b 

Ml .8 

, , \ b , f 

1M. 1 I,....__ 

70 . :i 

Mo.... 

... 11. b 

Mb.8. 

__ 'M.> 

171.7 I,. 

. 51.3 

1 ’ll.... 

. . . 70.4 


..... M). i 

177.1 L.... 

■* 7-7 

M 8 . 1 ,. 

,.. :i<>. 4 

Ml. 1. 

..... 14.1 

177 . 1 I, t crit. t .). 

40,0 

1 i’l- 

... 40.1 

M'i.b, 

.... ii.H 

177.1 L. 

4 b . 1 

Ml**.. 

. . 11.0 

1 11 .7 

..... i 9 ** 

171 .9 I.. ....... . 

I0.9 

Ml)* • • • 

... bo.9 

t* 18 , j 

.... > 9*7 

lKI.'l 1... .. 

HJ.O 

11 4 • • • • 

... (>9.7 

161.1 

..... <19 8 

m.M. 

68.9 

18b.... 

... 100.0 

ibl .7 

. Ho 4 

no 8 (JO'S.8 I.*). 

77.5 



ibH.*> 

..... 87.b 

m.1 ( 9b.9 L*). 




177.0 


11 ■».(»... 

8>. b 





1ib,5. 

91.8 





1 to.b (tr, pt. >.. . 

ib.i 















































AMINO PHENOLS 


Freezing-point data are given for mixtures of_o, t mil p Amino phenols 
by Hrynakowski and Szmyt, 1936. Results are given for mixtures of amino 
phenols and each of the following compounds. 

Aniline (Kremann and Hohi, 1930* 1 

Anthracene (Bernoulli and Lot ta, * 933.1 

Antipyrine (Pfeiffer and Seydei, 1938b. I 

Cineole (Bellucci and Grass*, * 9 U.l 

Dinitro benzenes (Kremann, Lupfer and Zawodsky, 1930.1 

Hydroquinone (Kremann and Lupfer, 1930 « 1 

Naphthalene (Bernoulli and Lotta, * 933 ** 

Naphthols (Kremann, Lupfer and 2 avod.sky, 1^0.* 

Naphthylamines (Kremann and Hohi, 1930.1 

Nitro phenols (Kremann, Lupfer and Zawodsky, 1930.* 

Phenanthrene (Bernoulli and lotta, 1933.) 

Phenol (Kremann, Lupfer and Z&wodsky, 1930,) 

Phenylene diamine (Kremann and Hohi, 1930 .1 
Pyramidon (Pfeiffer and Seydei, 1928b.) 

Pyrocatechol (Kremann, Lupfer and Zawodsky, 1930 ,1 
Pyrogallol ( 

Resorcinol " M ^ M 

Sarcosine anhydride (Pfeiffer and Seydei, 1938. 1 
Toluidine (Kremann and Hohi, 1920.1 


ANILINE SULFONIC ACIDS, t> utul m C*H 4 tNil, 

Solubility or Each in Watkii. ! VhtUp amt tuattorn*, m1 1 


Hesults for 


Aniline Ortho 

Sulfonic Acid. 

Gras. 

0 C«t(,(NIK«)SO»IX 

lifsr 

t*. 100 KntH. liftt. HUl. 

Solid Fhaw, 

O.O.... <,. 79 4 «G,H 1 (NH,)SO,H.ll,t) 

8.9.5... i.i3c> 

n 

19.3.... i.Ho f ) 

» 

I5.S5... i.46*> 0 

C,H.(NH,)SO»H 

16 . 75 ... i. 5 >. 


a5.o.... 1.93 

» 

4i-3.... 3.oi 

» 

55 0 .... 4-'^9 

»> 

70 . 0 .... 6.36 

*> 

85.0.... 8.98 

n 


HcmiHx ftir Voiliar Mei» Sulfonic And 
< MrUftilit-' Anti), 

On»*. 

m ijt .S«, Ml,t? 
per 

t* U» %*t *Ml HnlH CU*** 


on,... 

0,790 m -C fe Hit Nil,h-SOjH 

7.7a,,. 

I O i # *< 

HL7I 

t.i* 


i.«vr* 

4 <m>. ... 

’ 4 . lt)l 

55.0.... 

l. ia •* 


, . 

Bi.o.. 
0 . 0 ,, 
8 .V*. 
15 . 51 . 


(klo 

t.o; 

i.di 


v0 # li*fNII f )SO4lUIItC 
n immuhlt 


1 AH,.., a.ly 

Considerable difficulty was experienced in preventing eupertmturatinn of th 
anhydrous meta aniline sulfonic acid. 


Solubility of Amino Bbnzbni Sulfonic Acxm in Hath, 

(Tfcubel. 1896 .) 

Acld Famuli. t 0 (tern, mm ptr ISO put, sat, «ol. 

Ortho Aniline Sulfonic acid a NH.CLF.SLH 7 

Meta " « » a f * 7 

Para " ' « n p « § 


1,06 

1.376 

0*593 
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W. 


SULFANILIC ACID p NH t .C 6 FI 4 S0 8 H.H 2 0. 

Solubility in Water. 

(Philip, 1913; results fur f>o° and ovtr by Dolinski, 1905.) 



Gnw, NIL,- 
C Vh.S< ) a H 
per 100 limn. 

Solid Phase. 

1°. 

Gms. NH,.- 

c 6 h 4 .so 3 h 

per 100 Gms. 

Solid Phase. 

0 

Sat. Sol. 

0.444 

NH 3 .t' 4 H 4 .S 0 3 H. 2 H 2 0 

44 

Sat.. Sol. 

2.44 

NH 2 .C fl H<.S 0 3 H.H *0 

7.2 

O. 622 

" 

44 

2.36 

NH4.CflH4.SO3H 

13*3 

O.84C 

“ 

47-5 

2.52 

4 i 

18.0 

1 • o <)3 

*• 

54-5 

2.85 

a 

l8.Q 

x. 137 

NHj.CVh.SOaH.HjO 

60 

3.01 

M 

25. r 

c. 384 

M 

70 

3-65 

u 

3 t-1 

1 . 062 


80 

4-32 

a 

37*2 

2.004 

u 

100 

6. 26 

u 


Solubility op Sulfanilh: Acid in Water. (Philip and Golborne, 1024.) 

cms. Nfr s .<; t ir so a ir 


■t*- |»«r 100 ftm*. sat. sol. Solid Phase. 

i'H h 9.... ... 3.7.1 NH s .C 8 H 4 SOj.H 

85 .o. 4-74 » 


Data for the notability of trimethyl Aulfaniiic acid in water and in aqueous 
solutions of acetic and hydrochloric acids arc pYen by JKatayama and Yamada, 192.0. 


Solubility op p Amino Bbnzbnb Sulfonic Acid in Aqueous 
Solutions of Barium Nitrate at 20°. 

(lajnik, Jain arid Nath, 1926.) 

The results arc given only in the form of a curve from which the fol¬ 
lowing approximate values have been taken. 


On. MOl. BR(N 0 3 ) a 
per liter aq. Aoivtni 

0.0000 
0.00005 
0.0001 
O.OC K )4 


Oft®. l« J gC 0 M 4 80 3 K 
per 100 saa. solvent 

1.00 

i.oS 

i. 16 

i. 32 


Om. Mol. Ba(NQ 3 ) £ 
pur liter aq. solvent 

o.ooo8 
0.0016 
0.0024 
0.0032 


Oms. KH 2 C 6 H 4 S0 3 H 
per 100 gms- solvent 

1.40 

1-51 

1.56 

1.59 


The authors* results for the solubility in water are i.o gm. ar 20°, 

1.45 gm. at 30 0 and 1.95 gm. at 40°, 

Data showing the effect of increasing amounts of several gum arabic sols, 
upon the solubility of Sulfanilic acid in Water are given by Brintzinger 
and Beir, 1934* 


100 gins. sat. solution of Sulfanilic acid in liquid ammonia contain 28, 
gms. NH p .C 0 H 4 SCyi(?.H £ O) at (DeCarli, 1927.) 







I H 


t“ I* r S V 1 . H » ;' K AIM K 




■** Ml, li^l 


^** *rrm \ b * ..•,«»;».3 ^.,.^1 




.'V>« Ml, 

“*> r '* 

r ,.i '*** 

js J .*.>r*. t*# * .*« 

M ’•fM-.-rff 

4* <i 

! *'“ it j 

4 * >< S 

44 •• | - 


°* * ***** *'** i*1 *.<**§ 


- * v •* «»*:* 1 

* ,t %5< %H * * u *” "• • '»**. 4 r c ivrn 


*»M»«Tt4*<j#!ivr!C III K'ZtlZ *** ,: * r 7 at Hrhr ' % * <u ** r «* 

mw “»» •>'**•>»« - ...... 

k *«* *IMt% #*» W ,**# if v # . 

J,.*,. . ... „ . s ' * »*■' • * 3 %» v. 

«**^!t*os*l s •« $1 # , --, s < || Vi| t * 

*'*' •“ «* 4 . * , *, iV**. h ’ ,*' •;* ** 1 v ; ! •* * «Mir 

fl**t„* t*,*-. 4 1 *' #l * ♦**♦'*« <** *4* >..*4 I i»j|i, 

I >•"»<»« #«.>*. *n*«n ft,,,* »s|. Jlr.'«..'r«»r ** «• ' 

|I. | 0 # *%4 , * # * 

' Kr.ttlt# to, «, l*).,c<nW |* MimttPl 

* * - ^ “ ' . .. ; ,**, >--•.* «* <**§«, 

•• s -‘ ’ *■•**•<* 11,.,/ • ’ ?v', _ ** I K 

<! i ^ , 4 iiS # ’■ *®% ..... It <* «|V 

« .•«/ . /! »-*'* o t » 3 

* **' ‘ “ *» « 4 r M 4 }t*x 0 IJ6 
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c «H 8 


PHENYLENE DIAMINES o, rn and j, G,H»(NII 2 ) S . 

SOLUIULITY OF K ACH SEPAUATELY IN W'ATEJR. ( Sidgwiek and Neill, 1923, ) 

The determinations were made by the synthetic method, 

m phenylene diamine was found to be dimorphic. The two forms are enantio- 
tropie with a transition point at 36 °. The a form (stable above 30 °) consists of 
brown needles, the p form (stable below 36 °) of mauve plates 


BcsuIts for the 
Ortho compound. 


Results for the two 
forms ol (he Meta compound. 


JMT um fUUv 


t". 

sat. sot. 

35.t. .. 

4 .o5 

45.8,.. 

*4.8 4 

56.3... 

11,86 

6i.3. . . 

18.-« 

67.8.. . 

73.43 

64.7. . . 

3 t. 4 4 

66.1... 

46.8i 

67.7... 

in . VI 

71.3... 

7 4 • 71 

80.8.,. 

88,36 

88.1.. . 

93.83 

91.7.,. 

96. t 4 

97. C . . 

97*7'* 

u>3.8. ., 

100.00 


a Form 


<if US. 

l»«*r I mi gmv 


t". 

sal. m»1. 

0.3. . . 

8.7. 

4.6... 

(7 .64 

9.3. . . 

17.(6 

11.7... 

7 l , 2 l 

16.1. .. 

37.83 

18.7.. . 

49-83 

70.8 , . . 

61.94 

‘•7.7.. . 

69.63 

\>0.o. , , 

74.4 7 

3 1.6. . . 

83.83 

13,4 . , , 

92.3*7 

43,6. . . 

96.81 

>7.6.. . 

98.4<> 

6>.H. . . 

100.0 


[i Form 

(Sms. 

cjiaOii,), (/«) 

per i On gm.s. 



sat. 

sol. 

0.3.. . 

3. 

27 

(4-3.. . 

9* 

7.2 

i8.3. . . 

12. 

64 

77.0.. . 

*7- 

(6 

24.1.. . 

21 

21 

26,3... 

3*2 

83 

27.1 . . . 

4<> 

62 

27.9.. . 

49* 

83 

29.0.. . 

46. 

51 

29.1. . . 

61. 

93 

.30,2... 

69* 

6.3 

31.4... 

7a. 

5*2 

32.8... 

79 

.(5 

34.1... 

83, 

.83 


Results for the 
Para compqund. 


(inrs, 


Ffilh (Mtj'a ip ‘ 
pm* too #ms. 


t". 

sat. sol. 

. 3 . 6 ... 

I .08 

*3.7... 

3 .70 

37.8... 

9.85 

>1 ()•(>• • • 

18.75 

59.2 ... 

27.22 

64.6... 

34 - 1-1 

6<).2 . . . 

41.74 

7.4.4.., 

5 1.80 

80.3... 

4 9.02 

88 . 5 ... 

70.08 

97.9. . 

78.10 

107.0.,. 

86.63 

( 7 , 5.1 . .. 

95.04 

. •. 

100.00 


SoMUHMTY OF O, 


m AND P PlIENYI.EN! 


Diamines in Henze 


;ne. 


f Sidgwiek and Neill, 1923 . ) 


Results for the 
Meta compound. 


Results for the 


Ortho compound, 


t“ 

(.tils 

C a !!cNlt ) i l >U' 

|M*I' UHI Kills, 
»*t, S«d 

2.7.7.. 

(.72 

36 . 0 .. 

3.(3 

58 , 4 ,. 

9.34 

77.1.. 

71.06 

7 <M>" 

3(43 

HO.O.. 

4 o.tj 4 

8 * 2 . 4 ., 

49.I7 

84 . 6 .. 

62.04 

91.1.. 

77*94 

96.8,, 

90.04 

100. (.. 

94.(7 

ro 3 . 8 .. 

100.00 


(»m*», 

cjfl*i.MI, ,(mi 
per twu gm** 
t“ JMt. ««»|. 

ttj.o.... 1 .<>> 

l!-l- 2.8.j 

!<*•».... 7-0 

hi/;,.,. 9.74 

h>H..,. ic >36 L 

69.0..,. 39.04 L 

(aporrll 1, *- 

68.8.. .. L 

VS.ft,... 6t.6o L 

64.2.. .. VtS.iji l# 

6o.<>- 71.04 f* 


t*. 

(inis. 

per 100 gins, 
sal. sol, 

48 . 8 . . . 

72. 1.11, 

55 />... 

74..WI, 

44.7... 

74.8.; 1. 

4 i.Hti .pt. 

7'i.oi.t s. 

43.9.. . 

7:1.33 

44 . 1 ... 

7 <>.H/, 


78.37 

44.7... 

7 ( 1 . 3 1 

46 . 3 ... 

85.85 


Results for the 
Para compound. 

Urns. 

pm* lot) gins. 

t 0 . SHI. Mil. 

5 j. > • • 1.20 

79 -d • • 3 .a 5 

<)<{..'>.. 9.67 

i 10.6.. 20. 14 

1 j 0.9.. 33.3*2 

1 3.9.. 41.04 

1 : 5 .?... 49.10 

59.(2 
77 .85 
94.75 
1 00.00 


57.2. 

62.8,. 


88.64 
100.00 


* .7.1. 

124.0. 

1 35 . 5 . 
139.7, 


L indicate# two liquid layers; H indicates solid phenylene diamine*. 


One liter of nut. solution of p phenylene diamine in water contains 47 g ms * 
p at •*4°, 11n* corresponding figures for aq. 0.2 n sad solu ions are : 

Kl, 4 i, 6 H; K Hr, ]<» hS ; K Cl, 4 «i .84 ; K 3 S() 4 , 4 3 ,21 ; LiC.l, 4 «. 3 / NaCI, 47 

t Kruyl nid Itoliiu inn, i92<> i 




























phenilene diamines 

Freezing-point data are given far nixiur-, of Phenyl 


*'ne Di 


amm 


mi: 


Acetic acidUsHxg) 
Amino phenols( 7 ) 
Antipyrine(i8) 
Anthracene(a) 

Benzo hydro!( 4 ) 


l*y ViH’.Xt r'i' hoi I I ||| 1 
Pyroga ,1 lot I Hi 1 11)| 
Rrnofv iiui! | m | 

Sal i* s yl u andiin 

Sill i J | I 


Diphenyl methaneio! 

Brythri tolM 20 J 
GuaicoilU 
Hydro quinonet u*) 

Menthol I211 

Benzoic acidlig) (21M24) Naph t ha I one t 2 I han 1 nr , lft hydride! aal 

Butyric acidl15) Niiroao dimethyl mi l *ne£mr mu- o. idt >*,} 

Cinnamic acidl 15X21) Naphihotn «U» 1 4*; 1 I r tint r* 1 *.<r*n1 Ml 

Dinitro benzene! 14X19) Phenanihreaetal Friinir^ !Mu»«nemj 

Dinitro phenolti?) (19) Phenol I 12) Ihywol*-m 

Dinitro toluenelm) Phenylene diamine*! 21 1 1 earbtn-d t mi 

Dioxy naphthalene (11) Phtoro glminot ui Tnphrnyj m^fhanro^i 1 f a3 j 

(1) Beets, 1937; la) Bernoulli and Lot ?*»r, i^u; IX De/elu, *i#u; 

(4) Kremann and Brazil* 19241 l Si Naegeli and K*-tl *man. ism; Hit Kremann 
and Fritsch, 1920; (?) Kremann and H«hl, 1920; iH1 Xrrmann and Maurfmann, 
1922; (9) Kremann, Mauemann, Mull**r and Easier, i*«) Kremann, llohl 

and Mtlller II, 1921; In) Kremann, Jletomel m ayr and Kiemrr, ful 

Kremann and Petri tsehek, 1917: UX Kremann, Uteltf* and UumHUy > i*ui; 

1 14) Kremann and Strohsch *eider, miH: i\*,i Kremann, Wrh«*r and /.»*» hner, 
1925; (16) Kremann and Zethner, m HI U‘H Kremann and /awodnky, 1941; 

(18) Pfeiffer and Angern, 1926; 119) Puschtw and ttikov*kt ,m «tt; i*m* ; tao) 
Puschin and Bezelic, 193a; (21) Piisrhin and IV^Im , miM; ijji Pfeiffer, 
Angern and Wang, 19271 (23) Hheinboldt and Kirn* hrism, 1929: tjn) Punch in 
and Wilowitsch, 1925; Us) Kremann and Wlk, xyvi. 

METHYL BARBITAL (Methyl Veronal! 4\*il a , 

Freezing-point data for mixture of methyl tiarhiial and pyramidon mi 
for methyl barbital and sarc twine anhydride are given t,y Pfeiffer and 

Seydel, 1928. 

FUMARIC ACID DIMETHYL ESTER I: Clff*CirH J , 

MALEIC ACID DIMETHYL ESTER [ iCHCOOCH ,1 # 

100 gms. ligroine dissolve 0.018 gm, trana fumanr and di methyl 

ester at -39°. 

100 gms. ligroine dissolve 0.031 gm. r\% maleic and 4l methyl enter 
at -39 0 , 1 Vasserman* s9 40 * $ 

Freezing-point data are given for mixture* of: 

Fumaric acid Dimethyl Ester 4 Dimethyl Succinate i¥i**eur, 192b.! 

4 Diphenyl Umadien t Kuhn am! Wagner-Jattregg* 

4 Dimethyl Succinate tVinetir, 192#*.* M939H 

! 4 Ethyl Succinate 
4 

4 “ Formate 

4 Methyl •• 


Maleic ” " " 
Fumaric acid Ethyl Ester 
Maleic H " •* 


Sodium TRICARBALLATES* 


Solvent 




*l». empmm 
mr USOes »t»tv«Ai 
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C 6 H 8°7 


CITRIC ACID (CH 2 ) 2 C0H(C00H) 3 .H 2 0. 


SoiTUBILXTY OF ClTRXC ACID IN WaTEH, DETERMINED BY THE FrEEZING-PoINT 



Method. 

Cms. 

(CII,),COfI(COOH), 

(Kiomann and Eitaf, 1923. J[ 

Cms. 

(CH t ) t COH(COOU) s 

t* Of 

crystallisation- 

per UK) #ms. 
sat. sol. 

Solid Phase. 

t° of 

crlslalllsatlon. 

per 100 gins, 
sat. sol. 

Solid Phase. 

-- 0.9.. 

• • 7*9^ 

Ice 

— i f.3o. 

45.71 

Ice 

— I .<>7. 

.. 

» 

— 1 1.8 (R.iU'Clir 1 . 

46.57 

»-HCir a ) t con(Cooir), .h,o 

- I.60. 

.. 13.8 * 


-12.63. 

47.35 

ice (unstable) 

2.40. 

... 18.53 

» 

-I2.8l. 

48.14 


— 3.oo. 

.. 21.37 

» 

—10.20. 

- 

(Cvr 1 ),coH(COon),.iv a o 

- 3.78. 

.. 25.46 


•- 8.5 ...... . 

49-98 

» 

- M?* 

.. •>9 .v .6 


— H.o. 

54.3o 

» 

5.4<>. 

. . . <2.o5 

» 

4- 1.6. 

56.3i 

» 

- 6.3.. 

... 35.93 

n 

1.2 . 

56.56 

» 

7*9<* 

... 38.54 

>/ 

0.0 ....... 

56.77 

» 

8 . 00 . 

... 39.89 


10.8 .. 

. 58.78 

» 

8 . 7 :*. 

... 4i-"«> 

») 

10.0. 

59.3o 

» 

~ xo.4 r >. 

... 43.83 

» 

15.0. 

59.06 

» 


Freezing-point data are also given for the ternary mixture citric acid -f sugar-}- -water. 


Solubility of Citric Acid in Water, Determined by Titration 
of the Saturated Solutions. 

(Da. loan, 1937a.) 


.,0 

Qm®. CgHyO, per 

Solid 

c o 

Oms. C q h 7 0 7 per Solid 

t 

100 g»- sat. sol. 

Phase 


100 gma. aat. 

aol. Phase 

0 

48-9S6 (48.7a) 

C J. 0 ..H .0 

35.8tr.pt. 67.222 

c ,WsO + 

5 

51-571(51.21) 


40 

68.320 

C a H 7 0 7 

10 

54.187(54.68) 

11 

50 

70.936 


15 

56.802(60.34) 

t» 

60 

73.552 

II 

20 

59.418 

it 

70 

76.168 

II 

2$ 

62.033 

h 

80 

78.784 

II 

30 

64-658 

it 

90 

81.4OO 

II 

35.8<r.pt67.683 

" + <W> 7 . 

100 

84.017 

II 


The results in parentheses are by Guttmann and Klewa, 1927. 


Solubility of Citric Acid at 25° in Aqueous Solutions of: 


Phosphorus Acid(H 3 P 0 3 ) 


(Redfit Id and 

King. 1936 .) 

Normality of 

Normality of 

AQ. H 3 P 0 3 

dissolved C 0 H e O 7 

0.0 

12.6l 

6.18 

11.42 

11.64 

9.13 

15.21 

8.07 

21.01 

6.15 

25.6l 

5.12 

30.77 

3-70 

37.38 

2.66 

41.42 

2.22 


Phosphoric Acid(H 3 F 0 4 ) 

(Walton and Kepfer. 1930.) 


Normality or 

Normality < 

AQ. H 3 P 0 4 

dissolved C 0 l 

0.0 

12. S 4 

5-32 

9.88 

13.02 

6.6l 

16.61 

5-23 

23.44 

2.89 

33.14 

1.20 

34.92 

1.02 

36.10 

O.96 

39-70 

0.92 
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Solubility or Cmuc Acid in Aqueous Solut.ons or »vnnucn,,,,,,: ,Ycu> 
AT $ 5 °. (Knox and Richards, UU * 

Equivalent Normality, 

uTiir"" 

3.795 7*36 

>.718 5.38 

7.73 6 i*t >9 


Equivalent Normality. 
"" IICl. C 6 H*0 7 . 

0.0 12.54 

0.949 

•>..189 


I I . o 3 
9.30 


Kcjuhalent Normally. 

iu:i. ujlo. 

<).63> 3.46 

»(>.36 3.35 

11.09 3. *19 


Solubility of Citric Acid in Aqueous Solutions of Sulfuric Acid at itv" 
aOLUBiLin v. (Knox and Ili<-hard«, 191 #.) 


Equivalent Normality. F ^..|v«l«nt N ormHUy , 

IIjSOj. C.11,0,. «,«©.• 

10.83 3.V.8 18 >8 >-7<> 

II.46 3.07 ‘AO.f>9 ‘A.OO 

14 .‘1.4 -a.v.3 •>•>■37 ».«8 

100 gms para cyniene (b. pt. dissolve 0 .o 3.4 gm, citriewid^t 

Solubility of Hydrated and of Anhydrous Citric Acid. Determined 
Separately, in Aqueous Solutions of Kthyi. Alcohol at j$ . 

(Seidell, i*iio.) 

Results for Anhydrous Citric, Acid. 


Equivalent Normality. 
ir s SOt C 4 II» 0 7 . 

1.689 io.57 

4.206 7-97 

7 .i 45 


5 . 6 i 


Results for Hydrated Citric Acid. 


Wt. % C*H ft OH 
in Solvent. 

O 

20 

40 

50 

60 

70 

80 

90 

IOO 


, - Gms. (CH^iC'OH- «r t e'f'JLOH 

Saf Sol (CpOH)j.HjO uer too in Solvent. 
?5a1, bou (j ms> Sat. Solution. 

1.3x1 67.5 

1.286 66 

1-257 64.3 

1-237 63.3 

1.216 62 

I.IQ 2 60 . 8 * 

I . 163 58 . I* 

1.125 54 - 7 * 

1.068 49-8* 




(Um (tTbM'uiL 


20 

40 

(>o 

70 

80 

90 

IOO 


.- 4 * t (COOID* |»rr ich> Gms, 
• Sat - Sul< Sat. Solution. 

X . 2 i)J 62.3 

1 .246 50 

i.u)Q 54.8 

x. x6o 52.2 

x. x 20 48.5 

i .065 43*7 

i.oxo 3B.3 


Solid phase dehydrated more or im completely. 


Solubility of Hydrated and of Anhydrous Citric Acid, Determined 
Separately, in Several Organic Acids at 25®. (Seidell, **u*u 
Results for Hydrated Citric Acid. Results for Anhydrous Citric Add 
Gms, (CHj)r 
. . COH 

Solvent. cjfl, (COOH)i.HaO Solvent, 

bat. sol, [Kr JQO 

Gms. Sat, Sol. 

Amyl Acetate of ^“0.8750 0.8917 5.980 Amyl Acetate 

Amyl Alcohol of 4 )®0.8170 0.8774 * 5 * 43 ° Ether (aha.) 

Ethyl Acetate of ^=0.8915 0.9175 5,276 Chloroform 

Ether (abs.) of 4*0.7110 0.7228 2.174 C*H«, CS* 

Chloroform of dn =* 1.476 x. 4850 o. 007 CCU or 


Urns, 

**'• **>■ tJt.mlim. 

Sat- Sul. 
0,8861 4,22 

0,7160 I .05 

X , 48.80 o 


100 gms. 95% formic ackl dissolve 12.25 gms. citric acid at ao°. (Auchan, tm ) 
loogms.dicfoorcthylene dissolve o. 005 gm. citric acid at 15°. (Wetter 4 e Brute»/ m.) 

(Timofei**, *§14 ) 


trichlorethylene 
methyl alcohol 
“ propyl alcohol 

Distribution of Citric Acid between Water and Ether. (Piano*, 19*5.) 


0.012 
197 gms. 
62.8 


w 


Results at 15 0 . 


Results at 25.5®. 


Mote. Citric Acid per Liter. 

Dist. Coef. 

Mol*>. Citric Add per liter, 

Hint Coif, 

i H .O Layer. 

In Ether Layer. 

In H*Q Layer, 

In Ether layer. 

0.Q02 

O.OO77 

117 

0-9175 

O.O063 

XI4 

0.460 

O.OO36 

128 

0.481 

O.OO3I 

155 

0.220 

0.0017 

I29 

0.241 

0.00x5s 

» 5 S 

Q.297 

O.OO23 

129 

°- 3 x 5 

0.0020 
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Distribution or Citric Acid Bbtwbkn Water and Iso Amyl Alcohol at 2s 0 . 
(Kolossowsky, Kullkcw and Bekturow, 1935.) 


0m * Hol s, per liter 1 Gm. Mols. C^O,,, per liter 1 

'H g 0 layer(l) Alcohol layer( 2 ) a / H ^0 layer(i) Alcohol layer( 2 )' 2 


0.0936 

0.0150 

6.31 

3.7800 

0.8379 

4.54 

1.4805 

0.2797 

5.29 

5*2794 

1.2033 

4.39 

1.5930 

0.3087 

5.16 

7.2198 

1.9215 

3.76 

2.0286 

0.4095 

4.95 

8.4559 

2.8476 

2.97 

2.5641 

0.5418 

4.73 

9.7020 

3.6792 

2.64 

3.2004 

0.7256 

4-41 

11.1510 

4.8888 

2.28 

Sodium CITRATES 









Oms. compound per 

Solvent 

t° 


Compound 

lOOcc solvent 



94 Vol. % CJLOH 23-25 (CH 2 ) oCOH(COONa) 3 .siH 2 0 0.0047 (McDermott, 

" " " M (CH©) 2 00 H(COOH(COONa)©.?H 2 0 0.0207 " 1940.) 

M H " " (dig) 2 C 0 H(COOH) 2 (CXX)Na). ?fl 2 0 0.0S27 n 

D MANNITOL HEXANITRATE C fl H 0 (NO 3 > Q . 

Freezing-point data are given by Urbanski, 1933, 1934, for mixtures of D 
Mannitol hexaniirate and each of the following compounds: 


Diethyl diphenyl urea 
Dimethyl diphenyl urea 
Dinitro anisole 
Dinitro benzene 
Dinitro chloro benzene 
Dinitro toluene 


Naphthalene 
Nitro aniline 
Nitro anisole 
Nitro benzaldehyde 
Nitro benzoic acid 
ethyl ester 


Hydroquinone dimethyl etherNitro chloro benzene 


Nitro erythritol 
Nitro naphthalene 
Nitro penta erythritol 
Nitro phenetol 
Nitro phenol 
Nitro toluene 
Trinitro benzene 
Trinitro toluene 


ETHYL SUCCINIMIDE l CH £ C 0 ) £ NC 8 H 5 . 

Freezing-point data for mixtures of ethyl succinimide and bromo toluene 
and of ethyl succinimide and p xylene are given by Paterno and Ampola, 
1897.) 

METHYL CYCLOPENTANE C 6 H 7 ,CH 3 . 

The critical solution temperature of mixtures of methyl cyclopentane and 
sulfur dioxide is 8 ° and the reciprocal solubility curve at this tempera¬ 
ture is practically flat between the concentrations 45 and 90 gm. mol. 
percent S 0 2 . (Leslie, 1934*) 


DI ALLYL ETHER (C S H 5 ) £ 0 . 

Reciprocal Solubility of Di Allyl Ether and Water. 

(Bennett and Ph Up, 1928 .) 


The determinations were made by the method of Hill, 1923> modified by 
reducing the scale of the apparatus to require only 4-5CC of each liquid, 
and adding a globule of Hg to hasten mixing. 


0 wt .% (c 3 h 6 ) 2 0 wt.% H^O m 

t kn tiu-i tfrhor* Dhafii* 


wt.% (c 3 h 5 ) 2 0 Wt.% h 2 o m 

In aq. Phase Ether phase 


c 6 h 10 o. 
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CYCLOHEXANONE (CH a ) 5 :CO. 

Freezing-point data for mixtures of cyclohexanone and phenol are given by 

Schmidlin and Lang, 1910. 


SARCOSINE ANHYDRIDE (CHgN.CH^COJg. 

Freezing-point are given for mixtures of sarcosine anhydride and di 
phenyl amine by Pfeiffer and Angern, 1926. Results for mixtures of 
sarcosine anhydride and each of the following compounds are given by 
Pfeiffer and Seydel, 1928b: q amino phenol, gj amino benzoic acid 
methyl ester, p oxy benzoic acid methyl ester and orthoform. For 
other results see Sarcosine, C 3 II 7 0 2 N. 

Di ETHYL OXALATE (C00C 2 11 6 ) 2 . 

Freezing-point data for mixtures of diethyl oxalate and hydroquinol, 
resorcinol and p naphthol are given by Kremann, Zechner and brazil t 
1924. Results for mixtures of diethyl oxalate and t rich lor acetic acid 
are given by Kendall and Booge, 1916. 

Di METHYL SUCCINATE (CH 2 ) 2 (C0QCH 3 ) 

Freezing-points are given for : 

Dimethyl succinate + Acetic acid (Kendall and Booge, 1016.1 

" H + Acetylene methyl-tetra carbonate (Timmermans and 

Vesselovsky, 1931 .1 

" ” + Chlor acetic acid (Kendall and* Booge, 1916 .1 

" " + Methyl fumarate (Viseur, 1936*) 

M " + Methyl maleate *' ” 

" " I Succino nitrile (Timmermans and Vesselovsky, 1931.1 

" " + Tri chlor acetic acid (Kendall and Booge, 191b.) 


I PROPYL MALONIC ACID CH(C 3 H 7 )(C 00 H) 


100 gms. HgO dissolve 202.2 gm. CH<C 5 H 7 MCOQH> « at j$°. 

100 gms. C e H e dissolve 0.052 gm. CH<C 3 R 7 MCQ0HT £ at 25°. 

(Verkade and Coops, 1930a.) 


ADIPIC ACID (Normal) (CH,) 4 (COOH)* 

100 grams H *0 dissolve 1.44 grama adipic acid at 15®. 

(Henry — Compt. rend., 99 . i* 57 . ^4; Lamuuioux — Ibid., *a 8 , 998, *f0.) 

100 grams of formic acid (95% HCOOH) dissolve 4.04 grama of (CH 3 ) 4 
(C 00 H )2 at 18.5°; 100 cc. of the saturated solution contain 4.684 grams of 

the acid. (Aschan, 1913.) 

Diagrams showing the solubility of adipic acid in binary mixtures Of 
water, acetone, methyl alcohol, ethyl alcohol, propyl alcohol and carbon 
tetrachloride at 20 0 and at 40 0 are given by Bancroft and Butler, 1932. 







Sodium ADIPATES* 


Solubility of Each Separately ih Aqueous Ethyl Alcohol at 33-25°. 

(HcD^rmott, 1940 .) 


Sait 


Vol.% OgHgOH 
In Solvent 


Oms. salt »er 
lOOcc solved 


(CH 2 ) 4 (COOH)COONa.H 8 0 65.8 3.88 

(CHg) 4 (OOONa)g 60.0 3.00 


METHYL MALATE CHgCH(OH) (COOCH 3 ) 2 . 

Freezing-point data for mixtures of methyl malates and methyl tartrates 
and methyl chloro succinate are given by Timmermans and Mme. Vesselovsky, 

1932 . 

GLYCOGEN (C 0 H lo O g ) x . 

Solubility of Glycogen in Water. 

(Kerlsy 1930.) 

Since the usual method of preparing glycogen by boiling tissue with 60% 

KOH appeared to affect its solubility, samples were prepared by dehydra¬ 
tion with alcohol and subsequent extraction with water. Samples prepared 
without boiling with alkali, take from 3 to 4 days to reach saturation in 
water. Similar samples boiled for 2k hours with 60% potassium hydroxide 
reached a slightly higher solubility value within a few hours. The solu¬ 
bility determinations were made under sterile conditions. Successive 
small portions of the saturated solutions were withdrawn at intervals and 
analyzed by a micro modification of Pfluger’s method of estimating glycogen. 


Sample employed 

t° 

Oms. glycogen dissolved 
per 100 em®. sat. sol. 

Muscle glycogen not boiled with KOH 

0 

16.O 

II It (1 I! II It 

20 

17-7 

II II II II II II 

37 

40 . 0 + 

Frog muscle glycogen 

20 

14*9 

Rabbit liver glycogen 

20 

21.0 


Glycogen is slightly soluble in aqueous alcohol. Results are given 
showing the decreasing solubility of*glycogen with increasing concentra¬ 
tion of alcohol in presence of potassium acetate, potassium trichlor acetate, 
potassium hydroxide and trichlor acetic acid. 

BROMDBAL (<* Bromo Iso Valerylur.ea) NH g .CO.NH.COCHBrCH(CH 3 ) 2 . 

Freezing-point data are given for mixtures of: 

Bromurai 4 * Salol (Hrynakowski and Szmyt, i935d-) 

" + Phenacetine M " " 

11 + Pyramidon jSandquist and Hbk, 1927. 



c 6 h,,o 2 
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UREIDES CgHjjOgNgBr. 

Solubility of Several Uebidbs, Each Separately, in 
Water and in Oil at (?) Temperature. 

{Foumeau and Florence, 1928.) 

(tea, urslds par 100 »t« solution In; 



Urelde of: 

f Wiw 

on 

a Bromo-n-Valeric acid 

0.833 

0*26 

P " 

M n *» 

0.78 

0.19 

Y " 

n n » 

0.9? 

0.22 

a 11 

iso " ” 

1.94 


2, " 

Methyl ethyl acetic acid 

S* 3 

3*53 

p " 

a ethyl propionic acid 

4.01 

1.84 

3, " 

2 -methyl butanoic acid 

3*3 

l .01 

Y " 

oc M t ft 

1*05 

0,92 

II 

pivalic acid 

5*4 

—' • 


BUTYL OXAMATE iso CONH s GOO.(<:il ; , i 3 C!!CH«. 

Freezing-point lowering data for binary and ternary mixture* of im butyl, methyl 
and ethyl oxaminic acid Esters are given by Praetorius, I 

TRIGLYCINE NH £ CHgCONHCH 2 CONHCH 2 COOH. 

Solubility of Triglycinb in Aqueous Ethyl Alcohol at 25°. 

(McMeekln, Cohn and Wsara., \im.) 


Solvent 


Water 

Aq. 80 * CoH 6 0H 
Aq. 90 * CgH 6 0H 
Aq. ioo%C 2 H 8 0H 

CYCLOHEXANE C e H lg . 


d. or sat. sol. Or. Holt* c 0 k U° 4% liter 

1.0229 0.309 

O.S554 0.00000$ 

0.8249 O.OOOO381 

0 . 78 St 0.00000106 


Solubility of Water in Cyclohexane. 

(Tarassenkow and Poloshlnsswa* ID®.) 


Gras. HgO per 100 
gins. sat. sol. In C^H 1£ 


O*. %0 par 100 
PW Ml. tOl. lft C « M l*t 


14 0*005 
19 0.010 
28.5 0.015 


32. S 0.020 

38.0 0.031 

53*0 0*050 


TETRA METHYL THIURAM SULFIDE [(CH,) £ WC$] g . 

Determinations of the solubility of tetra methyl ihiuram suit idea 
(sulfide, bis (dimethyl thio carbamyl) and other compounds in rubber, 
by means of microscope examinations of prepared samples are described 

by Morris, 193a. 
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CYCLOHEXANE (Hexameilivlene, Uexali_Y<lrobenv.ene)CH a <(CH s .CH 2 ) a >CH.,. 

The Mutual Solubility of Cyclohexane and Methyl Alcohol. 

(Timmermans, 1012.) 

The following determinations of the critical temperature of solution at high 
pressures are given. The constants of the cyclohexane were : b. pt. 8 o° 75 ; 
f. pt. 4 6°. 5 . I he methyl alcohol was rendered anhydrous by distilling over 
sodium. 

Pn * v ‘* ,ri * Wl'Wn- Critical fr»U|*. «»r sol.iil'm. IVessure In kiloKin. Critical temp. of solution. 

. ->9*45 4 oo. 69.10 

IOO. 6 l .02 7 OO. 75.26 

'>*<><>. 63 .98 1 <>00. 81.0 

The triphase system crystallizes at + 5 °. 

Reciprocal SoumuiTY of Cyclohexane and Liquid Sulfur Dioxide. 

(Beyer and Dunbar, 1922.) 

The cyclohexane had a boiling point of 79° and freezing-point of +6.4. It was 
dried by refluxing over sodium. The S 0 2 was the ordinary commercial product 
carefully freed of H a <). Weighed amounts of the two constituents were sealed 
in bulbs of about 1 5 ee. capacity and the temperatures at which two distinct layers 
or cyclohexane crystals just appear, were determined. 


Temperatures at Which 

Solubility of the Two Liquids. Cyclohexane Crystals Appear. 


t 


Wi.ixm* mil 
SO*. 

t 


Wl. |MT (M'lll 
so 2 . 

t". 

Wl. jmt mil 
SO*. 


Wt. per cent 
SO*. 

t 

0, 

18.0 

1 3 

3 .. 

<’>M 

- 4.3. 

, . 4.0 Abo.it 

— 51 .0. 

• 98.4 

I 

5 . 

22.0 

8 

8. . 

83.2 

-17.0. 

. . 18.0 

— 56 . 0 . 

. 99.O 

11. 

0. 

, 35.0 

4 

.0., 

87.9 

-17.0. 

. . 22 . O 

—60.0. 

. . 99.2 

11. 

3 . 

. 4<>.9 

—(L 

.0. . 

92.2 

— 4 . 3 . 

.. V>-<> 

—6045.. 

• 99.5 

t 3 . 

f>. 

69. V 

8. 

. 5 ... 

94.0 

— 34 . 2 . 

.. 97.O 

—72 .5 (K nice tic) - 


The critical solution temperature of mixtures of cyclohexane and 
liquid sulfur dioxide is 22 0 and the reciprocal solubility curve is 
practically flat between the concentrations 40 and 90 mol.percent S 0 g . 

(Leslie, 1934-) 

The critical solution temperature of mixtures of cyclohexane and 
aniline is 32°. The calculated critical solution temperature of mixtures 
of cyclohexane and $ toluidine is -28°. (Dessart, 1926.) 


The critical solution temp of cyclohexane + propionitrilo is ia°.a and the mixture 
contains 70 per cent of cyclohexane. ( Hortenberg, 1926.) 

The critical solution temp of methylcyclohexane and o toluidine is — 5°.6 and the 
mixture contains 45.5 per cent methyl cyclohexane. (Hortenberg, 1926.) 

Numerical data are given by Dessart, 19x6, for the curve of separation in the 
system methyl cyclohexane + rn toluidine. 

Freezing-point data are given for mixtures of Cyclohexane and: 


Acetic acid(2) 
Aniline!2)(6) 
Azobenzene(7) 
Benzene(22) 

Benzoin!22) 

Carbon disulfide!4) 


Carbon tetrachloride!20)Naphthalene(6) 


Chloroform!20) Nitro benzene! 6 ) 

Dicetyl (dotria contane(9Nitro toluenes! 6 ) (3) 
Ethylene bromide!2) Piperidine! 8 ) 

Hexane!10) Proprio nitrile( 5 ) 

Methyl alcohol(s) Toluene!10) 

Methyl cyclohexane! 20) Toluidines(3) (5M6) 


(2) Baud, 2923(a)(8); (2) Deffet, 1938; (3) Dessart, 2926; (4) 
Hirshberg, 2932; (5) Lecat, 1909; (6) Linard, 2925; ( 7 ) Pascal and 
Normand, 1923; (8) Mascarelli and Constantino, 1909, 1910; (9) Seyer, 
10^8: (10) Timmermans, 1028: !n) Vanstone, 1913; (12) Mascarelli and 
















(TVlrpine, *%$,) 


^ 6^12 
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HIXAMETHYLENE TETRAMINE (CH,),N,. 

ioo gms. HiO dissolve 81.32 gms. (C'H*)«N« at I2°.» 

100 gms. abs. alcohol dissolve 3 • gms. (C Ha)«N 4 at 12 . 

100 cc. 90% alcohol dissolve 12.5 gms. (VHiUN. ait «s-ao . (Squire «>■! wO 

ioo gms. CHCls dissolve 8.09 gins. (CIIi)tN< at 12 . <i>dn>me, «8y S .) 


Solubility of Hexametiiylrnk Tkthaminf. in Several Solvents 
at Ordinary Tempkraturik. f Hi, if if. 1 


Solvent, per ttw *m*> solvent. 


tUm. U! i?f \ s 

Solv i'hi p«*r »uiven(» 


Water. ilij.o 

Ethyl ether. 0,06 

Trichlor ethylene. o.n 

Xylene.....* <>. 1 \ 

Carbon disulfide. 0.17 

Benzene. 

Tetrachlor ethane. <>. r >o 

Acetone. <>.<>*> 


* Holm, 1921 , 1922 . 

100 gms. glycol diacetate dissolve 
diamine at a 5 °. 


Carbon tetrachloride. o.H’i 

Arm 1 alcohol.. 1 .H.j 

Absolute alcohol.......... * .89 

tjo u /« alcohol..*. f i. f i8 

Met In I alcohol. ... 7,7 > 

Chloroform.. id* 4 ° 


86.f» tt /o gl>eerol (*/- 1 .** *d». ■*«»• 

» U( t.v (»4 Vh m.tf 

0,9 gift. HKXA MSvTltYt.ENtC YHirtiKOXXDK 
[Taylor amt itiftk«nl»arh t lilt.) 


a and 0 TRITHIOACETALDEHYDE, (CM,CHS),. 

a and 0 TRITHIOBENZALDEHYDE, (C. 1 WHS),. 

Solubility of each (Determined Separately) in Several Solvents 

AT 25 ®. 

(Suyvcr* ujoj.) 


Gms. t«*r soeGtm Halvrnt. 


Solvent. 

«(CH,CHS)». 

$ (CHiC'IIS),. 


0 

Ether 

IS-S8 

13-^7 

r .©0 

<M 7 

Ethyl Alcohol 

3-86 

3-97 

0,20 

0 04 

Methyl Alcohol 

•4.04 

3 -89 

0,17 

0 04 

Acetone 

20.96 

18-31 

2*45 

i , li 

Chloroform 

57-59 

51.22 

n.n 

G. 20 

Carbon Disulfide 

25 - 5 ° 

20.75 

5.Hi 

0,22 

Benzene 

36.40 

26.98 

6 >08 

0,014 

Ethyl acetate 

0-52 

I 5-48 

2.05 



Data for the solidification points of mixtures of m and li trithhueet.ihlehycle 
are also given. Similar data tor mixtures of or and 0 trithiolnm/ahlehydi* could 
not be determined on account of decomposition with production of resins. 


CYCLOHEXANOL (CH 3 ) 5 .CHOH. 

ioo gms. HaO dissolve 5.67 gms. cyclohexanol at n®. bit Karrrami. uju) 

100 gms. cyclohexanol dissolve 11.27 gms. H *0 at n°, 


Reciprocal Solubility of Cyclohexanol and Water, 
the Freezing-point Method. 

(de Forcrand, u>n.) 

Gm. (CIL)i.CHOH 

Determined by 

<iw. «•«,),choii 

l*er *0© (*bm. 
Mixture. 

t° of Solidification. 

per 100 Gms. 
Mixture. 

t* of SolitlifU'.lion. 

+22.45 • 

IOO 

— 57-4 Kutec. 

95-030 

17.48 

99.767 

~ 43-2 

93 > 5 ® 

— I.40 

98.817 

“33 

91 .962 

~ 34 *ip 

96.868 

— 18.50 

90.980 

—46.80 

95.910 

-14.58 

‘>0.36 

- 55 - 7 ° 

95-170 

-12.05 

88.73 




















CYCLOHEXANOL 
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CfiH|2®i 


Equilibrium in the System Cyclohexanol and Water. 

(SldgwlcK and Button, 1930 .) 

The determinations were made by the synthetic method. In the case of 
the portion of curve where solid cyclohexanol separated, 88-93%, the 
mixtures were super cooled and then wanned slowly and the temperature 
noted at which only a trace of solid remained. 


t° 

Wt. Percent C.JL, OH 

0 11 

In sat. solution 

t° 

Wt. Percent C^^H 
in sat. solution 


Wt. Percent C a H n OH 
In sat. solution 

-0.3 

1.67(1) 

7-2 

5.0 

131.9s 

5.14 

~0.6 

3 . 33 ( 1 ) 

9.7 

4.58 

156.9 

9.22 

-0.9 

5.00(1) 

15-a 

4.29 

174-3 

15.00 

-1.2 

88.3 (a) 

20.6 

3.82 

184.7 

32.4 

-2.0 

89.0 <2) 

28.7 

3.57 

183.7 

52.3 

- 4.9 

90.45(a) 

31.85 

3-37 

180.1 

59.4 

-7.6 

91.2 (2) 

40.4 

3.26 

163.0 

70.1 

-10.2 

9a.s((2) 

66.3 

3.19 

130.9 

80.2 

-15.1 

93.0 (2) 

70.45 

3 . l8 

93-6 

85.3 



82,4 

3.37 

51.55 

87.9 


(1) Solid phase, Ice; (2) Solid phase, Chclohexanol. 


The existence of the solid hydrate described by Forcrand was not 
confirmed. 

100 gms. H £ 0 dissolve 6.0 gms. cyclohexanol at 20°. (Smith, 1932.) 

100 gms. of aq. 0.4 normal sodium oleate solution (- 10.8 gm. Na oleate 
per 100 gms. solution) dissolve 59.0.gms. cyclohexanol at 20°. (Smith, 
1932.) 


1 -HEXENE- 3 - 01 . CH g : CH.CH(OH)CH 2 .CH 2 CH 3 . 

4 - HEXENE- 3 - 0 L CH 3 . GH g CH (OH ) CH:CHCH 3 (?) 

2 -METHYL PENTENE- 3 - 0 L CH 2 ;C(CH 3 )CH( 0 H)CH 2 CH 3 (?) 

Reciprocal Solubility op Each op the Above Unsaturatrd Alcohols in Water. 

(Oinnlnga, Herring and Coltrane, 1939 .) 


The authors describe the preparation of each 
not give the structural formulas. 




Density jpf the; 

Compound 

t° 

'HgO rich 

Alcohol rich ' 



phase 

phase 

i-Hexene-3-ol 

20 

0.9953 

O .8466 

»» 11 

25 

0.9944 

O. 843 O 

n it 

30 

0.9936 

O .8376 

4~Hexene~3~oi 

20 

0.9936 

0.8559 

♦1 n 

25 

0.9928 

O .8524 

»» ir 

30 

0.9917 

O .8480 

2-Methyl Penteae-3-ol 

20 

0.9947 

0.8535 

11 n » 

25 

0.9938 

0.8494 

n 11 it 

30 

0.9926 

0.8451 


of the alcohols but do 


Gms. Alcohol^ per 100 gms.: 

/ H 2 0 rich Alcohol rich^ 

phase phase 


2.72 

94-12 

2.52 

93.92 

2.36 

93.90 

4-06 

96.07 

3.81 

95-85 

3.58 

95.74 

3.29 

94.16 

3.06 

94.10 

2.89 

93.97 
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METHYL fi BUTYL KETONE h-HEXANONE) CH 5 (X)lOH g ) 3 CH 3 . 

METHYL Iso BUTYL KETONE ( 2- Pentanone-4* met hyl) CH^CXK^^CIKCHgl^. 

Solubility of Each Separately in Water. 

(Gross. Rint&len and Sty lor, 1939 .) 

The saturated solutions were analyzed by means of a Zeiss combination 

liquid and gas interferometer. 



Gm. Hols. 2-Hexanone 

Gm. Mala. 

t° 

per 1000 gms. HgO 

per U)00 kiwi. H,.t> 

0 


0 . 3d? 

10 

0.204 

0.231 

30 

0.145 

0 . 106 

50 

0. 124 

0. 141 

75 

— 

0 . 13? 


ioo gms. sat. solution of methyl butyl ketone in water contain 3.44 
gm. C 6 H 12 0 at 25 0 . 

aoo gms. sat. solution of H g 0 in methyl butyl ketone contain 3*7 gum, 
H 2 0 at 25 0 . (Park and Hofmann, 1032.1 


PINACOLIN Cl I a .CO.C(CH 3 ) a . 

Solubility in Water and in Aq. Acetone at 15 *. iiMsiwv**.) 


Per rent Acetone 

it: PiiUMilm Oivmlvrd 

in Solvent. 

per too i'f • Solvent. 

0 (= pure HjO) 

-’44 

20 

A 47 

33 

6.06 

5° 

<) <*> 

60 

14.37 


AMYL FORMATE HC 00 (CH 2 ) 4 CH 3 . 


Solubility of Amyl Formati in Aquious Ethyl Alcohol Httrmm. 


Composition of H^iogenooua 

(Pfeiffer, 

Mixture 

. 188®.) 

Competition of iMittMmM 

i Mixture 

cc HC00CgH ll 

oc CgHgOH 

cc HgO ' 

'cc HCOOC $ H u 

ee CgttgOH 

"'“ccll^O ,J 

3.0 

3.0 

I .80 

3.0 

33*0 

50*71 

3.0 

9.0 

8.77 

3-0 

30*0 

&S-JI 

3.0 

15.0 

17. OX 

3*0 

45*0 

85-10 

3*0 

21*0 

27.06 

3.0 

48.0 

94 . JO 

3.0 

27 *o 

38.3X 




ioocc H 2 0 dissolve 0.3 gm. Iso amyl 

formate at aa° 

. (Traube, 

1884; 


Bancroft, 1895-96.) 
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BUTYL ACETATE (n) CH 3 C 00 C 4 H e . 

Solubility of Butyl Acktats in Aqusous Ethyl Alcohol Miituhhs. 

(Pfeiffer, 1892; Bancroft, 1895.) 


Composition 

of Homogeneous 

Mixture 

Composition 

of Homogeneous 

Mixture 

ch 3 cooc 4 h 9 

cc C g H g 6 n 

cc H 2 0 a 

ch 3 cooc 4 h 9 

cc. CgHgOH 

co. HgO 

3.0 

3*0 

2.08 

3*0 

21.0 

31-48 

3*0 

6.0 

6.08 

3*0 

24*0 

37.48 

3*0 

9*0 

IO .46 

3*0 

27.0 

43-75 

3*0 

12.0 

15*37 

3*0 

30.0 

50.74 

3*0 

3*0 

15*0 

18.0 

20.42 

26.60 

3*0 

33*0 

59-97 


ioo gms. sat. solution of normal butyl acetate in water contain 2.3 
gms. CH 3 COOC 4 H 9 at 2s 0 . 

100 gms. sat. solution of water in a butyl acetate contain 2.4 gms. 
HgO at 25 °. (Park and Hofmann, 1932.) 


BUTYL ACETATE (iso ) C,U ; ,O a .U v H«. 

100 #im. sal. solution of iso butyl acetate in water at 20° contain 0.67 gm. 

C a H a () a .C 4 H a , (Ktihner, 1924. 

100 cc H 2 0 dissolve 0.7 cc iso butyl acetate at 2s 0 . (Bancroft, 1895* 
100 gms. 'H 2 0 dissolve 0.5 gm. iso butyl acetate at 22 0 . (Traube, 1884 
100 cc H g G dissolve 1.0 cc secondary Butyl acetate at about 25°. 

PROPYL PROPIONATE C 4! H 8 C 00 C 3 H 7 . (Park and llo P kins ’ 1930 ' 

Solubility of Propyl Propionate in Aqueous Ethyl Alcohol. 

(Pfeiffer, 1892 ; Bancroft, 1898 .) 


Composition of Homogeneous 

Mixture 

Composition 

of ^Homogeneous Mixture 

'cC gCOOC^H^ CC 

: CgH^OH 

cc H g 0 x 

'"cc CgHgCOOCy^ 

cc OgHgOH 

cc H 2 0 ' 

3*0 

3*0 

1.58 

3*0 

21.0 

37.83 

3.0 

6.0 

4-70 

3*0 

24 .O 

33.75 

3.0 

9 *o 

8-35 

3*0 

30.0 

47-15 

3.0 

12.0 

12.54 

3*0 

36.0 

63.18 

3*0 

15*0 

17.15 

3*0 

42.0 

83 .OS 

3.0 

18.0 

22.27 

3.0 

48 .O 

107.46 

100 cc H E 0 dissolve 0.6 

cc C 2 H 6 OOOC 3 H 7 at 25 0 . (Bancroft, 1895.) 

ETHYL BUTYRATE C 3 H 7 OOOC 

A- 




Solubility 

of Ethyl Butyrate 

in Aqueous Ethyl Alcohol at 

30 °. 



(Bancroft, 1896.) 



Composition or Homogeneous 

i Mixture 

Composition 

of Hjjmogeneous 

Mixture 

'cc C^COOCgHg cc 

Vb™ 

CC H g Q 

' ' cc c 3 h 7 cooc 2 h 6 

CC CgHgOH 

cc H 2 0 ' 

0.34 

5.0 

10.0 

6.0 

5*0 

2.10 

O.96 

5-0 

6.0 

0.8 

0.0 

100,0 

2.47 

5 *o 

4.0 

100.0 

0.0 

0.45 

4*0 

$.0 

2.96 





ioo gms. H p 0 dissolve 0.5 gm. C 3 H 7 COOC £ H g at 22 0 . (Traube, 1884.) 

♦t n M m a jt« ff » ,f " (I*'nhnAT , _ 1 o or . ) 
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CAPROIC ACID (Hexoie Acid) CH.^ (’ll! .);CO<Mf i normal) and (Cll t \C II 
(CH s ) 2 COOH (iso). 

xoo gms. H 2 0 dissolve 1.08 gni. Caproic ae \ti at ao°. (Liputz and 

Rimskaja 1931,) 

Distribution op Normal ('aphou: Acu> liirrwi:* n : 

Water and Chloroform at 25°. Water and Kther at Water ami Xylene at tW\ 


(Smith, 1921-1922 .) 
Mi Illinois, per liter ot 


(Behrens, 19*18. } 
t'onmiiration in 


| Smith, 19 SM 923 . ) 

Mlllimnh ‘ per liter uf 


II s O 

“CH Cl 8 . 

<•* 

11,0 

iC, 11 . 3,0 

u 

8,0 

« ir,, 


layer iCp. 

layer (€,)• 

<*1* 

layer t n ). 

lay rt [ h }, 

i : 

later it;,*. 

layer 

<■,* 

o.084 3 

O.4281 

5.07 

o.o <>336 

o .'/()4 

87.5 

0. 7 f)V 3 

0. 337*3 

2. <>/, 

0.11 58 

0.6349 

5.49 

0.00428 

o. 38 o 

88 8 

0.3373 

0.7373 

7.18 

0.1876 

1 1375 

6.08 

0.004'H) 

«. 3 »< 

89.7 

o., 37 > 

l . 3 o 

7 .61 

0 . 219.5 

1.075 

6.77 

o.o< >340 

.>. 4 <»v 

90 .3 

0.73 

2.1 3 

2.86 




0.0064 3 

0. 39 3 

92 • 2 

O.qS 

7,93 

3 . 1 o 




0.00978 

0.967 

‘.)H. <| 

**.80 

17.7 

6 . 3 > 


Distribution of Hkxoxc. Acid Bktwkun Water and Bunxfni-; at 
(Brown and Bury,' 19*13. t 


Normality of 
CH 3 (CH,)*COOHin 


HjO layer. 0.0078 
C 6 H ft layer. o.i5t> 


o,*> | o 


0 .01 0*4 

o,*>56 


o.o 1 1 I 

o.l 


0,01 

o. Jl 


0.0167 

0 . 6*9 


Distribution of Iso Caproic Acid at Between : (Smith urn, mi. 


Water and Chloroform. 


Water and Xylene. 


Mlilimols. per liter of 

c.. 

MllUtimU per liter nf 

t:, 

H,0 layer (C,i. 

CIIQ, layer {C,h 

<; i 

*1,0 layrt ft;, 


t:j* 

0.1710 

0.755 

4.:$8 

0.4623 

0.7*00 

1.62 

0.217.3 

1 .000 

1-c 

o. 8 r >5 

t.6375 

2 .m 

0.2900 

1 - 45 o 


t . 3*5 

3 , i;-i 

9/»1 

4475 

2. 55 o 

5.7 

1 ,83 

»,6 

3.02 


Distribution 

of Normal Caproic Acid at 

25 41 Bit WIEN: 




(Smith and White, 104 * 9 ,) 



Water and Chloroform 

Water . 

and Benzene 

Wat or ami Toluene 

Oro. Hols. 

C fl H lg Og per liter 

Om. Mol®. 

VlA per liter 

am. U«ds. AH., A per liter 

ngO layer 

CHC1 3 layer % 

' HgO layer 

C e K e layer' 

lh,C! layer 

layer* 

0.00102 

O.OOI38 

O.O1625 

0.0256 

0.00219 

O.OO247 

0.01989 

0.02408 

O.OO236 

0.0026 3 

0,01956 

0.023?? 

0.00171 

O.O358 

O.OO263 

0.02675 

0.00281 

0.02637 

0.00222 

0.0545 

0.00360 

0.04580 

0.00385 

0,04531 

0.00308 

O.0944 

O.OO388 

0.05287 

0.00412 

0,05238 

0.00398 

O.I465 

O.OO568 

0.10310 

0.00494 

0.07063 





0.0060? 

0.IO236 


Distribution 

or Iso Camoic Acid at as 

0 Between s 




(Smith and 

White, 1020 .) 




Water and Chloroform 


Water and Benzene 


Om. Mols. 

1 GgHjgOg* Per liter 

On. Moll, 

1 per liter 

HgO layer 

CHClg layer'' 

/ HgO layer 


0.00021 

O.OOI 48 

0.00498 

0,0589 

0.00041 

O.OO 358 

O.OO 564 

0.0742 

0.00075 

O.O 0813 

0.00615 

0.0874 

0.00114 

0,01530 

0.00685 

0.1030 

O.OO163 

0.02708 

0.00807 

0 .1420 

0.00231 

O.O 4718 

0.00922 

0,1800 

0.00351 

0.09298 
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Distribution of Normal Caproic Acid at 25 ° Between: 

(Koloasovsky and Lev it,as, 1935.) 


Water 

and Benzene 


Water 

and Toluene 


Qm. MolS. 

» r m .« r 

1 

Om. Mols. 

r e K i3p2 Ber llter 

1 

' H^O laytr(l) Xay@r(2) A 

z 

*H^O layer(1) C 6 H 5 CH 3 layer(2)' 

z 

0.01415 

0.6917 

0.0205 

0.00550 

0.09668 

0.0569 

0.01493 

0.0Bl59 

0.0183 

0.00904 

0.2515 

0.0359 

0.02319 

1.898 

0.0122 

0.01336 

0.5345 

0.0250 

0.03144 

2-790 

0.0113 

0.01753 

0.9039 

0.0194 

0.05643 

$.286 

0.0107 

O.03105 

2.154 

0.0144 

0.09157 

7.703 

0.0119 

0.05974 

5.313 

0.0112 




0.09039 

7.703 

0.0117 

Distribution of Normal Caproic 

Acid at 25 c 

) Between: 



(KoUvi.ncuwaKy and Levtt&a. 1935 .) 


Water and 

Anisole 


Water and Decal in 


Gm. MOla. c e «j 

4) a, t»r liter 

1 

Om. Mols. per liter 

1 

tgO layerTD 

C e H 6 OC« 3 layer (ZF 2 

7 Hj ,0 layer(l) C 10 ,i l 8 1& y® r ( 2 )' 

2 

O.OO63 

o.1438 

0.0438 

O.OOlSl 0.00393 

0.472 

0.0094 

0.2476 

O.O380 

0.00338 0.01572 

0.215 

0.0126 

0.4441 

0.0284 

O.OO6524 0.03537 

0.184 

0.0189 

0.8096 

0.0233 

O.O1651 O.2083 

0.0793 

O.O236 

1.2262 

0.0192 

0.02279 O.7153 

0.0319 

0.0355 

2.7314 

0.0130 

O.O4480 1.729 

0.0259 

0.0910 

7.7040 

0.0118 

O.06642 4.622 

0.0144 




0.09100 7.704 

0.01l8 

Water and Carbon Tetrachloride 

Water and Methyl Iodide 


Om. Moia. C e H 

12% llWr 

1 

Om. Mols. CgH^Og per liter 

1 

■ H g 0 layer (2) 

CCl 4 layer (2) ' 

z 

/ Hj>0 layer(l) CH^I layer(2) v 

2 

0.001572 

0.00786 

0.200 

0.0025 0.0244 

0.1024 

0.003144 

0.02948 

0.107 

0.0035 0.0432 

0.08l0 

O.OO6131 

0.1124 

0.0547 

0.0049 0.0770 

O.0636 

0.009866 

0.2633 

0.0375 

0.0077 0.1871 

0.0412 

0.01281 

0.4677 

0.0274 

0.0108 0.3458 

0.0312 

0.01886 

0.8764 

0.021s . 

0.0157 0.6602 

0.0238 

0.02830 

1*827 

o.oiss 

0.0266 1.7135 

0.0155 

0.0452 

3.458 

0.0131 

0.0377 2.9080 

0.0130 

0.091 

7.704 

0.0118 

0.0910 7.7040 

0.01l8 

Water and 

Bromo benzene 


Water and Nitro benzene 


On. Mol a. CgHjA par liter 

1 

om. Mola. C 6 H 1J?; 0 2 per liter 

1 

lay«r(ij 

C e H s Br layer (2)’ 

z 

/ HgO layer(l) C e H 6 N0 2 layer(2)" 2 


0.0025 

0,0259 

0:0965 

0.00220 

0.01045 

0.211 

0.0040 

0.0432 

0.0929 

0.00371 

0.03655 

0. 102 

0.0057 

O.0825 

0.0691 

0.00582 

0.0676 

0.086l 

0.0105 

0.2830 

0,0371 

0.01258 

0.2279 

0.0552 

0,0156 

0.5345 

0.0292 

0.01886 

0.4363 

0.0432 

0.0193 

0.8017 

0.0241 

0.02987 

0.9982 

0.0299 

A ft A 
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Distribution of Normal Caproic Acid Between Water and Several 
Organic Solvents at 2s°. 

(Archibald. 1032 .) 


Organic solvent 


0 ». Hols 
' HgO layer(l) 


Per uttr 

Organic solvent layar(E ) 4 


Ethyl Methyl Ketone 0.01343 
Tertiary Amyl Alcohol 0.0035s 
Secondary Butyl Alcohol 0.01165 
Normal Butyl Alcohol 0.00403 
Normal Amyl Alcohol 0.00260 
Ethyl Ether —- 


0.2989 

22.26 

0.2917 

82.17 

0.2886 

24.77 

0.2874 

71.32 

0.2843 

109.3 

— 

7 5*0 


CAPROIC ACID 


Distribution of Caproic Acid Between Water and 
Petroleum Ether at Room Temperature. 

{Gross f# Id and Hlermalater, 1931.5 


cc 0.1 n NaOH required per 26 ec of: ^ 

1 R^O' layer (1“~~ Pe t. Ether layaF(¥P E 



0.34 

O.36 

0.92 


0-57 

1.06 

0.53 


1.14 

4.40 

0.28 


1.67 

9.34 

0.18 


1*99 

13 . 11 

0. IS 

Distribution of Caproic Acid Between Water 

(BodansKy and Meigs. iftSE.) 

and Olive Ox 

t° 


Om. Mol©. CflH 1s $ K per liter 
layer (i) Oil layer (£fp 

1 

« 

25 


0.0012 0.0082 

0.148 

11 


0.0024 0.0170 

0.141 

it 


0.0056 0.0440 

0.127 

37. s 


0.0013 0.0082 

0.159 

11 


0.0027 0.0170 

0 .159 

M 


0.0066 0.0440 

0.185 


Additional results for the distribution of caproic acid and*of iso 
caproic acid between water and olive oil at 23 0 are given by Bod&nsky, 

1928.) 


TRI CAPROIN C 3 H 5 (CH 3 (CH E ) 4 COO) 3 . 

Results for the reciprocal solubility of tri caproin and benzene arc 
given by Loskit, 1928. 
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PARALDEHYDE (PfL.Cflo ) 3 . 

Reciprocal Solubility OF Paraldehyde and Water. (Pascal and Dupuv, 11120.1 

Mixtures of paraldehyde and water were cooled or rewarmed while, bemg energe¬ 
tically agitated and the temperature of appearance or disappearance of clouding 
determined to within o tl . >. At temperatures aliove 5o° it was necessary to renew 
the mixture for each determination to avoid the production of a small amount 
of aldehyde. The paraldehyde was purified by drying and reerystallizing many 
times untill the. fusion-point became constant at* 12.0.4. It contained so little 
aldehyde that it scarcely gave a coloration with SehifFs reagent. 


Solubility of Liquid Paraldehyde 
in Water 

(Mixtures containing an excess of 11,0). 


t M of litis Paraldehwh 

clouding per iwi gins, 

or clearing. of solution. 

8 . 5 ___ 

n .. 

I'UI. 

* 3 . 4 ..... 

1 3 . 2.4 

i*M‘> 

I 2 .do 

I I .90 

17,0......... 

77.O. 

I I .><) 

9 > l<> 

4 <> 0......., 

4 *. r >. 

(*>8.0. 

7 >. 0.. , , 

7.(0 

;.p’> 

6.00 

4 . 80 

lee curve. 

■ -1. V*. 

9 -V 

i >99 . 

13 . t *> 

Stdid Paraldehyde 

■ < htrve. 

1.71 (Kntec.). 

1 t .8 

.0.. 

t 7 . 0 7 

6.0.. , 

9 - *».• • • -- 

1 2, 4 4 

17,70 


Solubility of Il s 0 in Paraldehyde 


(Mixtures containing a large 

exoess of Paraldehyde). 

t" <>f 

(ims. ir,o 

clouding 

pe.r 100 gins. 

or clearing. , 

of solution. 

8 f >.o. 

3 . 5 o 

63 .0. 

2.44 

46.0. 

. ,. 7 S 

7 , 8.5 . 

i. 3 <> 

iq.O. 

i,o r > 

14. 4 . 

0.95 

to.). 

0.90 

(>. r >.. 

. 0.80 

F. pt. of 11^0 in 

Paraldehy de. 

9 - 7 *. 

1.1:> 

IO.OV.. 

0.88* 

10.28. 

O .035 


* The curve of tins f. pt. cuts Lho solubility 
curve at UK 02 ami 0,88 »/ u !{,(). This is the f. 
pt. of moist paraldehyde. 


Sold iui.tr v of pAitAi.nr.UYin>: in Dilute Sulfuric; Acid (5.i 5 % H a S0 4 ). 


t* of clouding 

bins 

Pitrultlelode 

or clearing. 

pel 

luu gins. sol. 

1*1.0..,. . 

. , . 

IO.70 

1 * 1 . 5 .... . 


10. HI 

t6.o. 

. . • 

10. to 

1 9 •« * ■ • • * 

. . , 

9.5 4 

*.><»,( 1., 

.. . 

9. Of) 


t" of clouding thus. Paraldehyde 

of r I faring. per 100 gum. sol. 

V.4.0. 8.45 

2 ,8.0. 7.<)5 

3 v.. <>. 7 . 5 o 

4 o.o.... 6.95 

52. o. 6.15 


DiHTKiiiferxoN or Aldehyde Between Paraldehyde and : (Pascal and Dupuy, 1920 ., 


Pure water. 


\q. 5 "/o U a S(> 4 . 


Aq, 10 «/ 0 ll s SOi. 


Om*. AldHudc per liter bm». Aldehyde per liter (Jin .. Aldehyde per liter 


each t n\r 

Uppcj LiVri 

loner tilt **I. 

upper layer. 

lower ln\er. 

upper layer. 

lower layer 

17 “ . . . 

. O.til 

7 .OO 

t.8 7 

■>•39 

7.3 1 

6 -o 5 

to . . , 

. 1 . to 

*1.20 

3 . 4 ’» 

8. 60 

3.45 

9.10 

r> ... 

• ‘ * 9 * 

4 , 7 <» 





70 ».. 

. i. f 5 

1.1 1 

7.70 

17 . Go 

8 . 3 o 

11.66 

70 . , , 

. t .70 

:i.2o 

7 - 9 ° 

t 4 .10 

8.35 

17. 1 5 

70 . . . 

. 7 , '$0 

5 . Ho 

8.0H 

13.97 



4 <> ... 

. Kt* 

>. 1 > 

MM1° 

19. ho 

20.02 

12.87 

4 *) ... 

. 1 .70 

■> 90 

BMP 

19.0*1 

20.0*1 

15 . 3 o 

4 ° •.. 

. 2.90 

1 .Go 

MMM 

19.14 
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Solubility of Paraldehyde in Aq. Salt Solutions at About i8°. 

(Traub®, Sch&nlng and W*ber, 1«S7.) 




cc ParalUehyUt ptr 

Aq. solution of: 

Concentration 

b ce i*U solution 

Vfeiter alone 

— 

0-5 

Sodium Salicylate 

saturated 

1.7 

Sodium benzoate 

" 

O.65 

Aniline hydrochloride 


0.7 


Freezing-point data are given by Pater no and Ampola, 1897, for mixtures 
of paraldehyde and ethylene bromide and for mixtures of paraldehyde and 

benzene. 


S AUINOVALERIC HYDANTOIC ACID ( $ Uramido valeric acid) C^H^OgNg. 


Solvent 




d. of sat. 00I. 


CM. HOI. 

per liter eat. »al. 


Water 25 0.99763 

100% C 2 H 6 0 H 25 0.7S622 


0.0174 McMeekin, Cohn 

0.00762 and Weare, 1936. 


CYSTINE ISCHgCH (NH 2 ) COOH^ , C e H lB 0 4 N t S g . 


Solubility of Labvo Cystin® in Water. 


© 0»». C e H lg 0 4 N 2 8 2 
per liter sat. sol. 


Authority 


,0 0m * V®°M 
per liter sat. aol. 


Authority 


16-18 

0.109 

(Blix, 1928.) 

35 

0.115, 

19 

0.113 

(Neuberg, 1905.) 

as 

0.109 

20 

0.168 

(Pfeiffer and Angara, 
1924.) 

as 

0.1095 

20 

0.190 

(Hoffman and Gortner, 
1922.) 

35 

0.108-0.113 

34 - 27.5 0.133 

(Toennies and Lavine, 
1930.) 

as 

0.1097 


($ano, 1926.) 

(McMeekin, Cohn and 
Blanchard, 1937.1 
(Dalton and Schmidt, 
1935*1 

(Poring and du Vigneaud, 
1934.1 

(Takahashi and Yaginuma, 
1939.) 


The solubility of other isomers of Cystine was studied by Andrews and de Beer 
1928, and by Lor ing and du Vigneaud, 1934. The former obtained results which 
suggested that d cystine may be about 4 times as soluble as 1 cystine. The 
subsequent results of Loring and du Vigeaud showed however, that these two 
isomers have identical solubilities. They also found that a mixture of d and 1 
cystine in contact with water is transformed slowly into d! cystine. A mixture 
of o.oao gm. of 1 + 0.030 gm. of d cystine + 100 cc of H. 0 , rotated constantly 
at 25, was found to contain the following amounts of cystine after successive 
intervals of time. 


Tima 


Om. Cyntine tmr liter 


After 15 minutes 
" 10 hours 

M 180 " 


0.202 

0.215 

0.057 


Hi PhaS VP er h0 ? rs ’ as shown b y microscopic examination, con- 
iwL 7 Ti alS 'i I h 5. solubilit3r °* meso cystine was found to be 0.056 
miitnrL 1 ^ tL Th L solub * 1 * tjr ot . * ixtures of the two inactive isomers and of 
L and inactive tsomers was found to be approximately the 

summation of the individual solubilities of each isomer. 
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Solubility of l Cyst ink in Katbs. 

(Dalton and Schmidt, 1935.) 

The following values were derived from a solubility equation calculated 
from 20 very careful determinations at 9 different temperatures between o° 
and 65°. The sample of cystine was prepared from a cystine stone taking 
care that the preparation should not be in contact with acid any longer 
than absolutely necessary and crystallizing twice from hot water. Deter¬ 
minations made with 0.01 gm. and with 0.10 gm. of sample per 60 cc of water 
gave results which agreed within 3 percent hence only insignificant amounts 
of inactive isomers were present. 


.0 

Orb. 1 Cyatine 

.0 

Obis. 1 Cy seine 

0 

Oma. 1 cystine 

u 

P#r iOOOgpwi, H^O 

l 

Per 1000 gma. HgO 

t 

per* 1000 gms. H g 0 

0.0 

O.OS02 

30 

O.iaBl 

55 

0.2799 

s 

O.OSS? 

35 

0.149S 

60 

0.3272 

10 

0.0686 

40 

0.1751 

65 

O.3826 

15 

0.0802 

4S 

0.2048 

70 

O.4472 

20 

O.OO'jB 

50 

0.2394 

75 

O.5229 

25 

0.1096 



100 

1.142 


CYSTINE 

SOLUBILITY Of t CYSTINE IN AQUEOUS SALT SOLUTIONS AT l6-l8° 

(mu* .) 

The experiments were made by adding 0.15 -0.20 gm. L cystine to 15-20 
cc of 0.1 & NaOH and then the amount of salt to yield the desired final 
concent rat ion, next enough 0.1 a CH-COOH to bring the p H to s-6 (the mean 
of urine p«J and finally enough H } ,0 to bring the volume to 300 cc. A 
drop of Clift 1 3 was added to prevent growth of bacteria. The mixtures were 
shaken constantly for $ hours daily for 5 days. The cystine in the satu¬ 
rated solutions was calculated from determinations of sulfur made by 
oxidising with alkaline permanganate and precipitating with BaClg. 


Mil .no 

C m* cystine 

Salt 

and 

Oms. Cystine 

cone. In normal. 

pitr liter ant, tol. 

cone, in normality 

per liter sat. sol. 

KCI o.astt 

NaCl 

0.133 

0 . 13 H 

NaH„P0.1 

4 Na ftPQ* r 

c^i, 4j 

t. * 

O .25 

O.166 

NH.Cl 

0 . 121 

0.0625 

0.128 

MgCl 

Ha.80. 

K.&4 , " 

0.155 

0.125 

0.144 

0 . 129 

♦t 

0.25 

0.173 

0.126 

M 

0.50 

0.215 

KHgPO*' „ 


** 

1.00 

0.274 

k 8 hh>J 

0.133 




The influence 

of the diffusible organic substances and 

of the colloids 


of urine upon the solubility of cystine was also studied. The solubility 
of cystine in urine is greater than corresponds to the increase produced 
by the combinations studied. 
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Solubility of Cystine in Aqueous Alcohol 
Solutions of Sodium Chlokidx and of Calcium Chloiudk at as 0 . 
(Mctteekln, Cohn, and Blanc hard. IDS?.) 

Results for Aq. IS% C 2 H 6 0 H Results for Aq. 30% C 2 H fi 0 H 

Solutions of NaCl Solutions of NitCf 


Cone. 

Of N&C1 

d. of 

0 s». Mold. 

Cone, of mci 

4. Of 

On. Hals. 

in solvent 

sat. 

c e H i *VWb ptr 

In solvent 

Mt. 


Mols. 

Ionic 

sol. 

liter sat. sol. 

fcols. Ton'll 

sol. 

liter sat. sol. 

0.0 

0.0 

0.97764 

O.OOOlbl 

0.0 0.0 

0*95980 

0.0000507 

0.02s 

0.05 

0 . 9797 a 

O.OOO169 

0.025 0*05 

0.96333 

0.0000544 

0.05 

0.10 

O.98183 

0.000178 

0.05 0.10 

0.96388 

O.OOOOS83 

0.125 

0.25 

0.98777 

0.000197 

0.135 0.2s 

0.97046 

0,0000685 

0.25 

0.50 

0.99791 

0.000220 

0.35 0.50 

0*97937 

0.0000866 


f 

Results 

for Aq. 30% CgHgOH Solutions 

of CaCljg 


Cone, of CaCl 

2 , in solvent d. of 

On. 

Ifols. 


' MOls. 

ionic A sat. sol. 

mr 

■ liter sat , sol. 


0.025 

o.os 0.96134 


0,0000550 


0.05 

0.10 0.96267 


O.OOOOS 97 


0.075 

0.15 O.96418 


0.0000649 


0.15 

0.30 O.96857 


0,0000801 


0.25 

0.75 0 * 98 l 5 S 


0.000138 


Experiments showing the influence of pH and of several salts upon the 
solubility of cystine in water are given by 0 kabe» 1938. Constant agi¬ 
tation was not employed for reaching equilibrium. The prepared mixtures 
were cooled to 0 and the excess of dissolved cystine was caused to 
crystallize out by stirring now and then during one hour, h minimum 
solubtiity of about 0.05 gm. cystine per liter in 0.046 mol. NaCl and 
NH^Cl solutions was found at pH 6.0. NaCl, ( Nil.)„S 0 4 and Na.SO. increase 
the solubility of cystine, NH 4 C1 and CH.COONH. have no effect and C.H.OH 
decreased its solubility in water. * 8 
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C 6 H| 2 0 4 


Solubility or i Cystine in Aqueous Salt Solutions at 2s 0 . 
(McMeeKln, Cohn and Blanchard, i£37.) 

Resul ts for aq. solutions of: 


Sodium Chloride 


Calcium Chloride 


Concentration 
of aq. sait^solutlon 


Mols. 

ionic 

0.0 

0.0 

0.025 

0.05 

0.0$ 

0. 10 

o 

c 

0.20 

0.25 

O.SO 

0.50 

1.00 

2.00 

4-00 


sod; 

0.10 

0.30 

0.25 

0.75 

0.50 

1.S0 

1.00 

3*00 

1 . 10 

3.30 

1-25 

3-75 

1.41 

4.23 

1-50 

4.50 


d. or Om. Mols. 
aat, C e H 12 0 4 H^ 
sol. per liter 

0.9972 0.000454 
0.9993 0.000478 
1.0014 0.000494 
1.0054 0.000522 
1.0176 0.000578 

1.0372 0 . 0006 SO 
1.475 0.000845 

Sul fate 

1 . 0 Q 91 O.OOO533 
1.0280 0.000579 
1.0587 0.000616 
1.1157 0.000645 
1.1273 0.000649 
1.1441 0.GQ0621 
1.1632 0.000612 
1.1652 0.000595 


Concentration 
or aq. aalt^solutlon 
1 Mols. ~ ' Ionic l 


0.0625 

0.188 

c 

c 

0.30 

0.125 

0.375 

0.15 

0.45 

0.25 

0.75 

0.50 

1.50 

1.00 

0 

0 


Ammon 

0. 10 

0.30 

0.25 

0.75 

0.50 

1*50 

1.00 

3*00 

1.50 

4*50 

2.00 

6.00 

2-50 

7.50 

2.63 

7.89 

3*00 

N0 

O 

O 

3*50 

10.50 

4*00 

12.00 


<S. or Om. Mols. 
sat. CgHjgO^NgSg 
sol. per liter 

1.0030 0.000532 

1.00627 0.000580 
1.0083 O.OOO599 
I.OIO83 0.000633 
1.0195 0.000720 

1.0421 O.OOO895 
1.0840 0.001140 

i Sulfate 

1.0047 0.000529 

1.0164 0.000591 

1.0345 0.000666 

1.0690 0.000720 

1.1015 0.000699 

1.1322 0.000662 

1.1618 0.000579 

1.1670 0.000545 

1.1901 0.000475 

1.2145 0.000416 

1.2409 0.000316 


GLXJCOSK d CaHw 0 «.Il, 0 . 


100 gins. H*0 
100 gins, pyridine 
100 gins. aq. 50% pyridine 
100 gins, tnddor ethylene 


dissolve 82 gins, glucose 
44 7.62 44 

“ 49.17 11 

44 0.006 44 44 


at 


20-25°. (Dchn, 1917.) 

<< « 

u tt 

15 ° 

(Wester and Bruins, 1914.) 


GLUCOSE (Dextrose) (:«U„ 0 2 . 11 , 0 . 

Soi.l' Iltl.rrV Ot- (il.OC.OSF. IN YVaTKU. (Jackson and Silsbco, 19*22.) 

Saturation was obtained by constant agitation in a thermostat. The saturated 
solutions were analyzed by a densimetm and polariscopio deter mi nation of the 
dextrose in the sample. 



Um> c # ft n o, ( 


(•ms. (;,,u,..o,i 



pUr HHI RUJH, 

Solid 

per lot) wins. 

Solid 

t". 

•oil *0»|, 


Hilt, sot, 

Pltiise. 

—O.772. . , . 

(i.H{ 

lee . 


ot (112I Ifl • l l“jO 

. ltd.... 

. Hi.di 

•* 4 >. o. 

d>-71 

n 

«-•>.. 3 o*>., . . 

. 1 7 . M) 

'• >0.0 ti\ |t| . 

70. qo 

» « a Cgll.iO 

.— *>. do 

. 33.0 7. 

•* 

(>7 . O Hlllsl.llllt 

aC ft Hi.*O a 

■'—5 , 1 «Koli*c 

31 - 7'* 

•» * c b tr, A u 0 jo.o. 

67. d » 

0 

« 0. . 

'1 ■>. ■>, 7 ( 

*s H| *Ou. 11*0 15.0. 

dq.dq 

•» 

1 >. 0^. . . , . 

. 11.qd 

» V*>. v.■>. 

-3.08 slnltlf 

•• 

*•>..()«. 

. 4 q. 3 ; 

•» (>1. “ >. 

7*d. 3 d 0 

•• 

. 

. V>. qq 

•• 70.2. 

78. /i » 

0 

3 o.o...... 

. 5 1,d1 

■* 80, 

Si. iq - 

>• 

3 >.0. 

. 58 ,o> 

*• qo, X.. 

81 ■ qo •• 

» 

10.4., . . . . 

. d>. 1 3 
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Solubility op Glucose in Methyl Alcohol. 

(Gill is and N&chtergaele. 19S4.) 

At temperatures below 50" the saturated solutions obtained by constant 
agitation were analyzed by evaporation and weighing the residue and also 
by polarametric analysis. Above 50 0 the point of disappearance of the 

last crystal in known mixtures was determined. 



3 ms. C.H.oO. 

per 100 gms 

solid 

0 

am . CjHjjjOg 

per 100 gw® 

t o ,....EJSJl 

L /sat. sol. 

ch 3 6 h 

v Phase 

t 

'sat., sol. 

ch 3 oh 

0.0 

1.5 

1.52 

Ot Ogling 

105*0 

49-S 

98 . 00 - 

25.0 

2. 3 

2.35 


106.6 

54-6 

120.26 

35*0 

3.4 

3.51 

n 

io 8 . 6 tr,pt 64.8 

184 .IO 

50.0 

4.9 

5.15 

11 

113 

09.8 

231.12 

76.1 

9.96 

II.06 

11 

117.2 

74.9 

298.40 

87.5 

15.3 

18.06 

11 

119.2 

78.3 

36 O. 82 

98.0 

24.43 

32.32 

11 

122.8 

83.2 

495.23 

99-5 

27.6 

38.1 

it 

125.9 

87.2 

681.25 

104.2 

4 = 

0 

0 

66.66 

11 

128.5 

92.0 

1150 .OO 


polia 

Hn&«« 


a G fl H 1K 0 # 

„ "W, 

P c.h u o. 


Solubility ok Several Sugars in Aqueous Alcohol at jo®. 

(Hudson and Yanovsky, ty 17.) 


Sugar. 


a Arabinose 
0 Cellose 
0 Fructose 
0 91 

0 “ 

a Galactose 
a 11 

/?, a Glucoheptose 
a Glucose 
a 11 

a “ hydrate 
0 Glucose 
a Lactose hydrate 
a Lyxose 

0 Maltose hydrate 
0 Mannose 
0 44 

0 Mellibose Dihydrate 
a Rhamnose Hydrate 
a “ “ 

a Xylose 
Sucrose 

Trehalose Dihydrate 
Rahinose Pentahydrate 


CJmi Anhydmm Sugar 


Formula. 

Solvent. 

j«rr um vr. 

Solution. 

Imtott 

Fine! 



Hotulnlitv 

SolulitltlV. 

QH*O t 

Ho';;, CjUtOH 

0, 74 

1 94 

Cj.HjsjOu 

20% 

3 i 

4.7 

C.H«A 

«o % “ 

M 4 

r; 4 

M 

95 % 

i K 

4 J 

** 

Methyl Alcohol 
ho%, 0,11,011 

.Vi 

til 

C»HiA 

1 t 

.F t 

“ 

80% " 

0, ,7 

o.OS 

c 7 h,a 

20 % 

4 

4-5 

C,H,A 

So % 

2 

4-5 


Methyl Alcohol 
80% Vtium 
80% “ 

0 85 

1,6 

C«H ls O tt .H a O 

t.,i' 

3 

qhjA. 

4.9 

9 .t 

CaHjjOn.HjO 

4 °% “ 

* , i 

3,4 

qh,a 

90% « 

5 ’ 4 

7.9 

C.H* 0 « 

60% “ 

80% “ 

3 

2 4 

4-75 

13 

“ 

Methyl Alcohol 

0. 78 

4.4 

C^LA-aH/) 

80% CtHtOII 

0, 76 

1 <3 

C,H,AH|0 

too% 

8.6 

9 > S 

C»HiA 

70% « 

80% “ 

8 ,a 

3.7 

0.0 

0 a 

CjjHasOji 

80% “ 

3-7 

3 7 


70% “ 

1.8 

1.8 

CwHaOu-sHaO 

50% “ 

*.4 

t .4 


Solubility of Glucosb iu Sbvibal Solybhts at 23° * 

(Parks, Huffman and Cnttoir, 1928 .) 


Solvent 


Qm* p e r 100 m. solution 
/ Vitriouf, glucose ^Cr^’iii”un , i^lucoei 1i 


Ethyl alcohol 99% 

M " 100% 

i Propyl alcohol 
Acetone 


4.70 

1.58 

1.07 

0.184 


0.44 

o.aa 

0.08 

0.014 





Solubility of Sorbose and Gulose in Water and Alcohols. 

(de Bruyn and van Ekenstein, 1900.) 


Sugar. 

M.-pt. 

Gms. Sugar per roo cc. Sat. Sol. in: 

HjO at ioo°. CH3OH at 17°. 

C 2 HfiOH at 17? 

d Sorbose 

151 

0.22 1.70 

1.02 

l Sorbose 

150 

0.23 1.68 

1 

l Gulose 

150 

0.24 1.72 

1.04 

100 gins. HaO dissolve 108 gins, maltose at 20°~25°. 

(Dehn, 1917,) 

100 gms. II jO dissolve 14.3 gins, rath nose at 2o°-25°. 

“ 


Solubility of Phenyuiydrazones and j 3 Naphthylhydrazones of the 
Sugars in Water and in Alcohols at i6°-i8°. 

(van Ekenstein and de Bruyn, 1896.) 

The hydrazones were prepared by adding to a concentrated and warm solution 
of the sugar the equivalent quantity of the hydrazine dissolved in the molecular 
quantity of glacial acetic acid. The precipitated hydrazones were recrystallized 
from 30 to 50 per cent alcohol. No details in regard to the method of obtaining 
saturation or of analysis of the solutions are given. 


Phenylhydra^cme of: 

M.-pt. 

Gms. Compound per 100 cc 

Sat. Sol. in: 

Water. 

CH a OII. 

C a H & ()H? 

Methyl Mannose 
“ Arabinose 

178 

0.2-0,06 

o.Sd 

0.05-0.02 

161 

a ' 


u 

“ R ham nose 

124 

• it 

very si. sol. 

it 

41 Galactose 

i8o 

it 

n 

it 

Kthyl (ialactose 

14 Mannose 

169 


... 

0. I 

*59 



0.2 

44 Arabinose 

1 S 3 



O.4 

44 Rhamnose 

IJ 3 


very si. sol. 


Amyl Galactose 
“ Mannose 

xx6 


0.6 

134 



3-5 

“ Arabinose 

120 



3.6 

44 Rhamnose 

99 


very si. sol. 

6.5 

11 (iiucose 

128 


1.2 

“ Uudose 

123 


... 

0.4 

Ally! Galactose 

44 Mannose 

*57 


... 

o -3 

142 



0.7 

41 Arabinose 

*45 


... 

0.5 

“ Rhamnose 

*35 




44 Glucose 

*55 



... 

44 Lactose 

132 


... 

0.2 

44 Melilmse 

IQ2 



0.3 

Benzyl Galactose 

44 Mannose 

*54 


0.9 

0.08 

xe>s 


0-55 

0. 2 

44 Arabinose 

170 


0.4 

0.06 

44 Rhamnose 

12 t 


* 5-4 

6.7 

44 Glucose 

iso 


0.5 

0.10 

44 Lactose 

128 


0.9 

0.06 

fi Naphthyl Galactose 

167 

O, 14 

... 

0. 24* 

41 Mannose 

*57 

0.18 

... 

0. 25* 

44 Arabinose 

141 

0, 22 


0.62* 

44 Rhamnose 

170 

O. 20 


0.44* 

44 Glucose 

95 

O.25 


5 * . 

44 Xylose 

70 

O.32 


6,62* 

44 Lactose 

203 

0.07 

... 

0. 2* 

44 Maltose 

176 


,.. 

0.4* 


i 1 c 



i.** 
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^6^ I 2^6 

GALACTOSE C«H,>0„. 

ioo gins, saturated solution in pyridine contain 5.45 gms. ('nHuO* at 26® 
density of solution = 1.0065. (HoUy. 

ioo gms. 1 M ) dissolve 68.3 gms. galactose at 20 25 0 . (I)chn, 917.) 

100 gms. aq. 50% pyridine dissolve 0.83 gms. galactose at 20 25°. " 

IsoINOSITOL C.H u O e . 

100gms. H2Odissolve25.12gms. CflHuOaat i8 0 aw]43.22gms.at ioo". (Mutter. iy«.) 


RHAMNOSE-l-CH 3 (CH 0 H) 4 CH 0 i H 8 0 . 

Solubility of Rhamno.sk in Skvkkal Alcohols. 

(Upson, Fluevog and Albert. 1936.) 

The determinations were made by observing the temperatures at which 
the last crystal disappeared from mixtures of known amounts of solid 
and solvent contained in 3 to 15 cc sealed glass bulbs while being 
slowly heated. 

Results for the solubility in; 



Methyl alcohol 


Ethyl alcohol 


& Propyl alcohol 

t° 

On. Mols. CgHjgOg.HgO 


Dm. MQls. CgH^O^.H.,0 

r o 1 

m. Menu. 


per 100 gm. mols. CH^OH 


per 100 gm. mols. C g H g 0H ' per 100 gm, not*. C^UH 

35*9 

16.7 

42.0 

7.93 

31.0 

2.43 

42.6 

24.4 

49.3 

12.6 

40.0 

i* 32 

49-1 

35*5 

53.6 

17.2 

46. 1 

4.43 

53.3 

44-4 

56.1 

21.5 

SI.2 

6.04 

56.0 

49.9 

59.2 

26.1 

56.5 

8.04 

60.5 

61.4 

6 l. 1 

30.7 

61.1 

10.33 





63.2 

12.44 

Iso propyl alcohol 


H Butyl alcohol 


Ina Butyl alcohol 

t° 

am. M 018 . C e H 1Jd 0g.H^0 

r° 

am. Mots. 

,0 

On. Hnte. C^H^O^.W^O 


per 100 gm. mols. C 3 H ? 0H 


per 100 gm. mols. C 4 H g 0N 

1 

mr 100gm. wait. C 4 H y 0H 

36.8 

3.01 

32,3 " 

1.85 

40.4 

3.18 

44*5 

4.06 

40.9 

2.27 

44.8 

3 . 8 s 

49.3 

5.37 

47*6 

3.38 

51.4 

1 . 7 » 

53.8 

6.86 

53.6 

4-39 

55.0 

4 -SI 

55.3 

7.49 

55 .2 

4.89 

61.4 

6.17 

61.2 

10.70 

61.0 

6.66 

66.6 

7 . 8 i 

Secondary Butyl alcohol 

Tertiary Butyl alcohol 

Allyl alcohol 

t° 

On. Mols. C fl H lE 0 g .K 2 0 

_0 

Dm. Mols. CjHjgC^.Hj .0 

.0 

m* Molt. 


Per 100 gm. mols. C 4 H g 0H 

per 100 gm. nols, C 4 « g 0H 

t 

per 100 «m. mils. C^H b m 

43.1 

3.25 

42.4 

3.97 

35*8 

4 -OS 

49.1 

4.O4 

53.2 

5-99 

46.1 

6.28 

52.5 

4.68 

57.1 

7.10 

54.5 

10.72 

58.6 

6.41 

62.3 

8.72 

60.5 

15*62 

65.4 

8.74 

67.4 

11.40 

62.4 

18.60 

72.4- 

13.86 
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MANNOSE a-rt and P-d, CH^OH lCHOH) 4 CH0. 

Solubility of Each Separately in Several Alcohols. 

(Upson, Fluevog and Albert, l© 35 .) 

Results for the Solubility in: 

Methyl Alcohol Ethyl Alcohol 

a-d-Mannose P-d-Mannose a-d-Mannose P-d-Mannose 



Dm. Mol. 


Ora. Mol. 


Ora. Mol. 


Om. Mol. 

t° 

C 0 H 1£°0 P€r 100 

c ° v 

12°6 per 100 

t° 

° 6 H 12°8 per 100 

t? 

C 6 H 12°6 per 100 


gra. mol. Alcohol 

w - 

raol. Alcohol 


gra- mol. Alcohol 


gin. raol.Alcohol 

44.8 

2. x 8 

410 

1.84 

43*3 

0*353 

48.2 

0.337 

46.1 

2.29 

45.0 

2.19 

52.0 

0.490 

51.8 

0.394 

SO .2 

2.84 

51.3 

,2.82 

57.9 

0.627 

55.3 

0.455 

53-9 

3-38 

55*0 

3.26 

58.3 

0.639 

61.2 

0.568 

58.9 

4. 22 

59*1 

3*95 

6l. 1 

O.693 

65*4 

O.697 

62.6 

5*07 

64.2 

4.97 

67.6 

0.895 

71.4 

O.867 


Normal Propyl Alcohol 


Iso Propyl Alcohol 

41-3 

0.129 

48.7 

0.123 

40.2 

0.131 

47 * 1 

0.130 

47 .1 

0.164 

53*0 

0.149 

49*3 

0.191 

51.7 

0.159 

56.4 

0.248 

59-8 

0.192 

52.3 

0.227 

58.3 

0.206 

60.0 

0.290 

65*6 

0.250 

57*7 

0.297 

62.4 

0.250 

63*1 

0. 320 

70-3 

0.306 

59.3 

0.321 

67.6 

0.312 

68.4 

0.396 

75*7 

0.419 

64.2 

0.388 

71.1 

0.371 


Normal Butyl Alcohol 


Iso Butyl Alcohol 

42.9 

0.0888 

41*3 

0.0679 

47.1 

0.0848 

47.0 

O.0608 

47.1 

0.10 X 

51*2 

0.081s 

52 .1 

0.106 

49*8 

0.0679 

51-0 

0.116 

55*8 

0.101 

55 * 1 

0.118 

54*0 

0.0820 

55.8 

0 . 142 

60.1 

0.127 

57*6 

0.13s 

58.2 

0.103 

62.9 

0. 199 

65*1 

0.16s 

62. fe 

0.180 

63*6 

0.137 

69-6 

0.281 

7 2.6 

0.249 

72.5 

0.269 

72.1 

0.203 


Secondary Butyl Alcohol 


Tertiary Butyl Alcohol 

46. X 

0.132 

45 * 1 

0.0933 

45*3 

0.208 

47-9 

0.204 

50.8 

0.162 

48.7 

0.116 

47*3 

0.227 

Sa. 3 

O.246 

55 * 4 

0.199 

53-9 

0.144 

52.8 

0.272 

58.1 

0.318 

56.4 

0.209 

58.0 

0.175 

54*2 

0.308 

65-0 

0-411 

66.0 

0.281 

65*2 

0.239 

64.2 

0.447 

69-5 

O.487 

76.x 

0.438 

70.6 

0.301 

68.7 

0.521 

74-0 

0.589 


All yl 

Alcohol 






48.2 

0.323 

47*2 

0.235 





52.0 

0.378 

51*8 

0.28l 





55*3 

0.438 

58.4 

0.392 





56.5 

0.455 

65.0 

0.511 





66.6 

0.672 

68.2 

O.586 
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^6 H I2®6 

d MANNONIC Y-LACTONE M. pt. isa I«1 f 0 

d MANNONIC 6 -LACTONE M. pt. itu.S f«l IP 1 +»»■*“• 

Solubility of Each Sbparatbly in Several Alcohols. 
(Up«or», Fluevog and Albert, 1936*} 

Results for the solubility in: 


Methyl Alcohol Ethyl Alcohol 



Gui. MOls. Y 


Gm. Mola. 6 


am. hoU. f 


0*. mu, & 


Lactone per 


Lactont per 

-0 

ucion* per 

e 

Lac ton* par 

t° 

100 gm. mole. 

1 100 m- mol a. 

t 

100 *t»l*. 

1 

00 0*. noU 


Alcohol 


Alcohol 


Alcohol 


Alcohol 

40.0 

O.813 

35 *B 

0.235 

44* 1 

0.207 

42.0 

0.0853 

47*9 

1.083 

45*3 

0.341 

48. \ 

0.250 

49.8 

0. 134 

53*4 

1*325 

54*9 

0.508 

55*9 

0. A57 

53*6 

0.144 

60.9 

1-797 

63.4 

0.779 

60 * 4 

0 * 427 

60.4 

0.192 

67.4 

2.367 

66.9 

0-957 

64*5 

0.519 

6H. 2 

0.379 


Normal Propyl Alcohol 


Iso Propyl 

Alcohol 

42.2 

0.0849 

45-9 

0.0476 

43*8 

0 .109 

45.6 

0.0807 

47*3 

0.105 

53-9 

0.0679 

51*6 

0.163 

55*4 

0.0935 

55*3 

0.158 

65-4 

0.123 

57*4 

0.21s 

61.1 

0.131 

64.6 

0.244 

65-4 

0.123 

64.4 

0 . 294 

65*3 

O.I46 

68.6 

0.296 

71-4 

0.157 

67*9 

0.349 

69.7 

0.l8l 


Normal Butyl Alcohol 


Iso Butyl 

Alcohol 

47*1 

0.0719 

48.1 

0.0379 

49*5 

0.o6§9 

46.8 

0.0 307 

51*3 

0.0868 

50*8 

0.0414 

51*7 

0.0770 

53. 3 

0.0402 

54*7 

0.106 

53*9 

0.0472 

56.9 

0.102 

55*4 

O.O 46 I 

60.1 

0 U 39 

59*6 

0.0634 

63.3 

0.142 

59 * 5 

0 . 058 a 

63*0 

0.163 

65.0 

0.0822 

66.4 

O .164 

to 3 . 0 

O.O 69 3 

71*5 

0.242 

69*4 

0.103 

75*1 

0.236 

68.1 

0 .0843 


Secondary 

Butyl 

Alcohol 

Tertiary Butyl Alcohol 

43*1 

0.0807 

44*9 

* 0.0415 

35-a 

0.0938 

39 * 4 

O.O 638 

46.6 

0.0927 

49*2 

0.0487 

91-9 

0.123 

93*4 

0.0753 

52.0 

0.12s 

52.0 

0.0637 

98.7 

0.173 

47*6 

0.0907 

57*4 

0.167 

58. s 

0.0827 

5$.6 

0.3SO 

53*7 

0.135 

64.7 

0.238 

64*9 

0.115 

S9-0 

0.288 

57*7 

0.153 

68.7 

0.286 

71*9 

0.152 

70.0 

0.424 

67.1 

0.236 


Ally! 

Alcohol 





46.4 

0.215 

42.0 

0.0806 





49.7 

0.250 

46.6 

0.0964 





55*1 

0.320 

53 *o 

0.127 





. /i 

nfxit 


. i« A 
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C 6 H| 2 06 


a METHYL-d-MANNOSIDE M. pt. 195^ [a] = +34.5°- 

Results for the solubility in: 



Methyl Alcohol 


Ethyl Alcohol 


Propyl Alcohol 


Gm. Mol®. Mannoslde 

.0 

0®. Mola. Mannoslde 

-0 

Om. Mola. Mannoslde 


in 100 g®. Mol®. CH 3 0H 

t 

*ln 100 gm. mola. CgH^OH 

t 

in 100 gm. moffl. C^OH 

40.2 

0-458 

37.9 

0.0940 

45-8 

0.077 

43-7 

0-523 

47.4 

0. 177 

48.9 

0.099 

49*8 

0.652 

54.6 

0.249 

54.6 

O.I48 

54.9 

0.776 

62.0 

0.342 

60.x 

O.194 

$8-4 

O.867 

66.1 

0.413 

68.1 

0.270 

62.4 

1.010 

76.2 

O.615 

75-3 

O.386 

64*6 

1.094 

81.0 

O.761 



66-8 

1.205 

84.6 

0 . 90 S 



Iso Propyl Alcohol 

Normal Butyl Alcohol 

Iso Butyl Alcohol 


OR. Mol®. Mannoslde 

.0 

Ora. Mola. Mannoslde 

.0 

Gm. Mol®. MannoaIde 

1 per 100 m - woi®. c 3 h 7 oh 

t 

per 100 gm, mol®. 

t 

per 100 gm. mola. C 4 Hg 


46.3 

0.0876 

45*8 

0.0539 

46.1 

O.0528 

51*6 

0* 129 

56. l 

0.107 

51.1 

0.0746 

57*3 

0.164 

56.2 

0.109 

56.0 

0.104 

60.8 

0.206 

62.7 

0.165 

63*5 

0.154 

65.7 

0.254 

67.5 

0.219 

69.4 

0.221 

68.0 

0.276 

73*1 

0.290 

74*3 

0.285 

73*8 

0.362 

91*1 

0.632 

80.1 

O.363 

79*7 

0.486 



83.O 

0.420 


Secondary 

Butyl 

Alcohol Tertiary Butyl 

Alcohol 

Allyl Alcohol 

,, Om. Moli. Mannoslde 

0 

Urn. Mol®. Man rum id© 

„0 

Om. Mol®. Mannoslde 

1 per 100 

g*. mol® 

. c 4 m 0 oh 


per 100 gm. mol® 

. c 4 h 0 oh 

t 

per 100 gm. mol®. CgHgOH 

49*7 

0.107 


38.0 

0.102 


46.2 

0.197 

53*9 

0. 140 


41*4 

0*114 


49.4 

0.229 

58.6 

0 .175 


55*0 

0.300 


53*3 

0.275 

66.7 

0.251 


60.9 

0.258 


58.55 

0*345 

75*6 

0.367 


71*7 

0.402 


60.5 

0.391 

80.5 

0.440 


83*8 

0.613 


63.2 

0.436 

93*9 

0.768 





70.3 

O.581 



n Methyl PIPERIDINE CiH,»N.CH a 


Rscipkocal Solubility op Mkthyl Pipkkidini and Watkk. 




(Fl&shner, 1908.) 



t° 

Oms . C s H 1( ^.CH 3 per 
100 gms. sat. sol. 

t° 

Oms. C & H 1C ^.CH 3 per 
100 gtns . mt, sox. 


Om. 

100 fsaw. Mat.' 

77 

5.3 

98.5 

21 .3 

85.5 

8.U4 

69.5 

5.8 

98.7 

26.9 

ua.o 

89,6 

63.6 

6.4 

99-5 

37.2 

330.9 

83.4 

59.1 

8.0 

51.3 

90.3 

375- * 

6 S.‘i 

50.3 

10.3 

55.0 

55.9 

3jt). 

M.5 

98.7 

13*0 

61.5 

65.3 

10(1 

8.8 

98.3(1) 

16,7 

70.0 

79-3 

178 

5.3 


(i) Lower critical temperature. The upper critical temperature is 
higher than 280°. 


Distribution of n Methyl Piperidine at Between : (Smith, mi, ira 1 


Water and Ether. 


Mi Illinois. C»I( u N.(:n, 
per liter of 


lt ,0 

’( 0 , 11 , 1,0 


layer (C t ). 

layer ( 0 , 1 , 

o, 

0. 8 o 5 

< 1-37 

1 .70 

1.33 

2. 3 1 

1.74 

2.065 

3 . 5 q 

i. 7 { 

3 .42 

6.20 

1.81 

5.9a 

10.92 

1.85 


Water and Xvlrnr. 

MUUnmtH.CsHwN.Ctt, 
per liter of 


11,0 

XVieue 

* 4, 

layer (t:. 

layer «V- 

0 | 

0 . 683 

"•9'ii 

1.365 

1.04 


1.260 

1.70 

2 . 3 oo 

1 .3 So 

1,85 

2.575 

t. 390 

2 . 40 

3.40 

1 , 420 

3,70 

6 . 21 

i ,640 

7.33 

12.67 

1 .72/1 


Arelour and (*l\rrtid. 

MUtlttmU t if* 

per lltet of 



i.l*»erol 

A 

la * it A 

U*rr „t. 

u' 

0,29 

1 .0 i 

0,282 

O.61 

I . 3o 

O . ? MK» 

i ,375 

2 .OO 

u.tiKy 

i.io 

3, >0 

0,886 

6. in 

6.60 

0.9,4 

It . i 5 

I *»0 1 

t .nil) 

42,2 

20,8 

f ,068 


PIPECOLINE C,H,(CH,)NH d and l. 

}' --PV data for mixtures of d and l pipecoltne are given by Ladenbttrg .uid 
bobecki (1910). 


PROPYL URETHANt C 5 H 7 NHC 00 C g H 6 - 

100 guts. HgO dissolve 8.39 gm. C 8 H IS 0 2 N at 15 . 5 °. 


ih'Bhnef, 
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^6^ I 3® 2 


LEUCINES C a H ls O,,N 

Solubility of dL Isolkucine, d Isolkucine, d 1 Leucine 
1 Leucine and dl Noklkuctnr, Each Separately in Water. 

(Dalton arid Schmidt, 1933 , 1935 .) 

The following values were derived from solubility equations calculated 
in each case from a series of from 18 to 40 very careful determinations 
at 9 to 10 different temperatures between 0 and 70°. 


„0 


Oma. of «ach < 

compound m parate ly 

Iter 100 gms. HgO 


t 

• / ~*dl uucinn 
(CH^CHCH^CH 
{NH 2 )C00K 

i Jeuclro* 
(C W HCH.,CH 
(NHjJjeoOH 

dl isoleuclne 

ch 3 ch 2 ch(ch 3 ) 

' CHNHfOOH 

d Isoleuclne 

ch 3 ch 2 chch 3 

CHNHgCOOH 

dl Norleucine^ 
ch 3 (ch 2 ) 3 ch 

(NHg)COOH 

0 

0.797(0.8812) 

2.270 

i.826(1.750) 

3.791 

0.843(0.9085) 

5 

0.823 

2.281 

1.884 

3.830 

O.89O 

10 

O.856 

2.301 

1.952 

3.883 

0.943 

15 

0.894 

2.3 33 

2.031 

3*947 

1.003 

20 

0.939 

2.374 

2.123 

4-025 

1.071 

25 

0.99l(l.l8l) 

2.426 

2.2 29(2 • 188) 

4*117 

1 . 149 ( 1 . 182 ) 

30 

1*051 

2.490 

2 * 3 S 0 

4.223 

I.236 

35 

1.121 

J.S68 

2.489 

4.‘345 

1.336 

40 

1.203 


2.647 

4.483 

1.449 

45 

1.297 

2. 764 

2.828 

4.641 

1.579 

50 

1.406(1.764) 

3.8H7 

3.034(3.020) 

4.818 

1 . 727 ( 1 . 800 ) 

55 

1*531 

j.o2i 

3.270 

5.017 

1.895 

60 

1.678 

3.189 

3*539 

5.240 

2.088 

65 

1.848 

3-374 

3.848 

S.488 

2.309 

70 

2.046 

3 -S 84 

4.201 

5.765 

2.566 

75 

2.276(2.840) 

3-823 

4.607(4.827) 

6.076 

2.86l(2.88l) 

100 

4.206(4.83) 

S -638 

7.802(9.04) 

8.255 

5 . 229 ( 4 . 70 ) 


The results in parentheses are by Dunn, Ross and Read, 1933. 

The results of Pfeiffer and Wiirgler, 1916; and others agree fairly 
well with the above values for dl leucine. 

The results of Takahashi and Yaginuma, 1928,1929, agree well with the 
above values for 1 Leucine. 

The following specific gravity determinations at 25 0 are given by 
Dalton and Schmidt: 



Compound 

tlms. compound 

mr •. 

SP. Or. 


'166 cm. «oi* 

m Km- h 2 o v 

dl 

Leucine 

1.029 

1.039 

0.99883 

1 

Leucine 

2.341 

2.397 

I.OOI46 

»» 

it 

1.147 

1.160 

0.99917 

dl 

Isoleucine 

2.114 

2.159 

1.00115 

It 

M 

1.034 

1.045 

0.99903 

d 

Isoleucine 

4.341 

4.538 

1.00579 

It 

11 

3.328 

3.442 

1.00374 

M 

“ 

2. 259 

2.312 

1.00157 

11 

»» 

1 . 289 

1.306 

0-99953 

dl 

Norleucine 

1.176 

1.199 

0.99908 


loocc of cold 

saturated solution 

of 1 Leucine 

in aqueous sat. 


Mg(Cl 0 4 ) £ solution contain 2.0 gms. C a li 13 Q £ N. (Duclaux and Durand- 
Gasselm, 1938 .) 
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C g H 1 3 0 2 


LEUCINES C e H ia Oj.N. 

Solubility of 1 Lbucikk in Aqueous Solutions of Hydiocklosxc Acu>. 

(Takahaahl and Yaglnuna, 10K».) 

Results at 15 0 Results at ,*o° 


d. of 

Oma. per 

100 gn®. aat. sol. Solid 

a. or 

One. per 

'HhcT 

100 |M. Ml. 

•ol. solid 

aat. aol. 

/ ati 

ViW " **““ 

SAC. SOI. 

VuV 

HMMM 

1.000 

0.0 

2.25 L 

1.000 

0.00 

2.32 

L 

1.001 

0.18 

2.53 " 

1.003 

0.49 

4.61 

« 

1.020 

1.64 

8.89 " +L 2 .HC1 

17.8 .HC 1 

1.012 

1.28 

7.10 

it 

1.051 

5.92 

1.021 

1,97 

9.74 

" * L„.HC1 
L^.HCl 

1*073 

9.17 

24.67 M 

1.031 

3.11 

n.31 

1.079 

10.18 

27.25 " 3 L.HCl.HJh.061 

8.12 

23*81 

1.078 

11.90 

19.99 L.HCl.HgO 

1.088 

11.53 

33.14 

" 4 L. HCl.HJ) 
L.HCl.H„0 

1.108 

15.73 

11.43 " 

1,092 

12.03 

28.39 

1.109 

17.42 

10.59 "+L.HC 1 

1.095 

14.44 

18.16 

•1 * 

1.102 

19.17 

7.83 L.HCl 

1.087 

IS* 49 

15.31 

tl 

1.110 

20.66 

8.17 


1?.42 

14.06 

M + L.HCl 

1.130 

25.58 

4.68 

1. no 

21-54 

6.88 

L.HCl 

1.136 

27.14 

4.53 

1.142 

28.44 

4.43 

** 

I.163 

32.52 

4.18 

1.164 

32.38 

4.85 

»* 

1*177 

34-99 

4.58 

1.191 

39.28 

5.92 

n 


L = C 0 H 13 O s N( 1 Leucine). 


Solubility of d . I Leucine in Water ani> in Aqueous Solution*. or Salt* 


AT (Pfeiffer ami WUrtffer, lftiti,) 


NaCI, 


Gito. raols. .nail 
per liter solvent 

o.o (Water).. .. 
i .27 Mol, Li Cl 
2 . 2 # 

2.54 

O.O7 

n 4 
0.5 
1.0 

2 .0 » » 

4.0 » » 

Sat. sol. i) 

o .5 Moi.KOi, 

» » 

» » 

Sot. \ » 

Mo' 


1.0 
2.0 
Sat. 
2.0 
2.0 
2.0 
0.297 

0.571 

0.594 

1.18 

2.37 


K Hi 
Ki., 
KNO; 
CaCl 


Gm». Luaclrw 
ppr tiler *ftl. wi. 

9 - 7 <> 
9.45 
H.6() 
H.93 

9,85 

»-.»3 
8 .8ft 
8.08 
(>.70 

3 . 8 7 

2.49 
8.93 
8.01 
ft. 37 
3.55 
7.02 
8 . 0 ! 

<M 9 
10.75 
12.43 
11. 5 1 

12.68 
13.9R 


Um«, mAh. salt 
p«r Mfer sulwnt. 


0.2 > 
0 .5o 
l . 00 
0.2 .5 
o. So 

l .0 
2.0 


Mol. BaCty..... to. 61 


Sr Cl# 


Cum, Lr» trlai* 
S»«*r Ui#r sal. sat. 


*1,28(11.49) 

ft . 17 
to. Ii 
10,98 (1 
10.82 




0 . 

487 

» 

BaBr, 


* * , 


12 . 

,08 

0 . 

■»'»7 


Barer 

<>U,. 

« , . 


13. 

* 5 

0 . 

l 

» 

HCi... 

. . , 


22 , 

■»» 

0 . 

r 

u 

» ► 1 

f>l mol 

ut;i 

1 .. . 

*4. 

. 1 * 

0 , 

I 

J) 

A ! I' 1 , 

0 . 

KU 


18 , 

■ **u 

9 , 


» 

A 1 t 

.0 » 

RNIL . 

VO, 

.04 

0 . 


» 

Na OH 


. . * 


, 

,74 

0 . 


»> 

n 

1 J. INI 

mol 


% 1 , 

,v4 

0 , 



» 

♦- i.o 

a 

NeUJ ... 

*9« 

, s i 

O, 


w 

»> 

♦ t.ff 

1 * 

HU,.,., 


■ Ml 

0 , 


» 

» 

t.o 

P 

KUr ... 

19 , 

, 6 ft 

0 . 



» 

I 1,0 

* 

KNO,... 

vo. 


0 . 

5 

»> 

» 




»<■ 


0 . 

5 

» 

»> 

h 2,01 

mol 

L,U ... 

11 

, 7 $ 

0, 

.5 

» 

>» 

+ 1.0 

P 

N* U.. 

* 1 , 

.4* 

0 , 

5 

» 

0 

=* 1,0 

P 

Nil NO*., 

*3 

,47 


The above determinations were made by shak.ng the mixtures in a thermostat 
r 2 days and titrating the clear solution by the Siirensen method. A titration 

~7/w- n aI penod of 1 <la y Bhowed Amt complete saturation had been 

reached in all cases. 



















4SS ^6^13^2 

Soi.rim.tTY ... I.KrciNK IN A«i.ko„s Wt.on* or Different Hydrogen Ion 

(.ONCKNiHATION AT &V\ (Simo, 1026 .) 

A larp; rvrn of Icuoiijr wn» shak.-r, in a thmnoslat at ,. 5 » with the aqueou. 
solvent. In' sal urutnl solution was filtered and a portion used for the determi¬ 
nation <d /m l,y means ol the h.vdropen eh-etrade and another portion for the deter¬ 
mination <>i n.trn K en hy the mtero Kjeldahl method using iodometric titration 
according to Hang. 

c*ms. r 

-.. m. N £r 






4,r 

Mil Mil, 

N p«*r liter 

t.U Mil. 

Aq. solvent. 

r>„ « f 

Kilt. SOI. 

o.rn 

i n 

HCl 


> . 1 > 

7 . Tit) 

0.00a n NaOH . , 

8.36 

0.100 n 

H 


» • i») 

1 - 7*0 

o.o*> n » 

<). 12 

0.07 

n 

" 


. . i.07 

3 . •>«)« 

o.io a » 

9 ■ 41 
9.81 

0. 10 

n 

nn, 

< ;i ion ., 

t. ‘11 

7,91 1 

o. jo n » 

0.0 1 

n 

CH ; 

COOH » 

. . / 


<>.’> 

n 

cu l 

Cot »Na, 

^ 0.00 

> . iHH 




The minimum solubility at the boo lor trie point is 2.588 gms. N. or 24.24 gm. 
rurinr pot* btrr at » B 


South 1 utv «r Lkucink in Water and in Aqueous Salt Solutions at ° 21 °. 

> I*|«'»iTfr awl Augmi, 15 > 2 L) 

A saturated aqueous solution of thr ammo arid was prepared by constant shaking 
in a thermostat for 3 days, to five rr. portions of this sat, solution amounts of 
the salts to yirld 0,0*2 molecular concentration wrrr added and the shaking continued 
for another 3 days. Thr amino arid salted out was filtered, dried at I 20 -i 3 o° 
and weighed. That remaining in solution was calculated by difference. 

( inks . Leuclrifl 
per liter 

Htdvmt n«i. solution. 


Water. ..,.. 22,24 

Vq. 0,04 mol, < lU (UjoK per liter.... 1.9.36 

- 0.02 » f .Mlt iSHj h ... 9.1a 

I. 0,02 »* Nil <11 ” . lH.C)4 


One liter sat. solution of d, L leuom© in water contains 10.ir gms., and one 
liter sat, solution m Aq. 0.1 /< HCl contains i 3 .i 6 gms. of the compound at 21°. 

(von Huter and Rudborg 1924, 1925.) 

SOLUBILITY Or ISOHBKtC LEUCINES, EACH SEPARATELY, IN 

Aqueous Solutions or Ethyl Alcohol at 25°. 

(Cohn. HcH»tfcin. dteall and Wtar«, 1094; HcHeakln, Cohn and Wear®, 1036 .) 


Wl a A«tno U-CUwlne (£~Amlno Caprolc (tuaAmino n 

t»umprmc mw) iso oaprolc *eld) aeid; M.fT. £01-2°) caprolc acid) 


Vol. Percent 
C^H 5 0H in 
AQ. Solvent. 


_ Ow. Sola, of Each leaner arpar^ tely per liter sat. solution 

41 Uuc ln« 1 Uuclne = dlNorleuclne^ 


o.o( !i/» 

(0.998H) 

0.0744 

( 1 . 0012 ) 

5 

(0,9917) 

0 , 066 l 

— 

10 

(0,9854) 

0.0575 


15 

(0.9793) 

0.0494 

—• 

30 

(0.9735) 

0.0423 

(0.9748) 

40 

(0.9467) 

0.0264 

I0.9469) 

60 

(0.9067) 

0.0186 

(0.9071) 

80 

( 0 . 8560 ) 

0,00848 

(O.8569) 

90 

—■ 


(0.8254) 

95 

■— - 

•— 

— 

100 

— 

— 

(0.7851) 


0*171 (1.0895) ,3.848 (0*9991) 0.0866 

— (1.0834) 3*733 (0.9920) 0.0781 

— (1.0794) 3*625 (0.9855) 0.0688 

— — — ( 0 . 9795 ) 0.0598 

0.0977 (1.0662) 3*439 (0.97-26) 0.0516 

0.0620 (1.0326) 2.852 (0.9460) 0.0346 

0.0441 ( 0 . 9707 ) 1.909 (0.9060) 0.0271 

0.0204 (0.8742) 0.485 ( 0 . 8550 ) 0.0130 

0.00770(0.8304) 0.0713 (0.8254) 0.00585 

— (0.80848)0.0139 ~ 

0.00128(0.7851) 0 . 00194 ( 0 , 7851 ) 0.00104 


The figures is parentheses are densities. 










SOX.DBXX.XTT OP (11 UuCINK AND OP (11 NOHUUK'XH* IB AOWnm 

Solutions op Ethyl Alcohol at Skvihal Thhphka nmt.s. 

(Dunn ana Horn, iRCW.i 

Results for dl Leucine Results for 4 ! Nor leucine 



Vol. Percent 

a. of Om. dl Leuetn* 

t° 

Voi . Bt»rc#nt 

d. iif 

‘*m» til Nur leucine 

t° 

CgHgOH in 

sat. 

per 100 frma. 

C..KUN \ft 

4 ;- 1 } 

nml . 

iv»r 

He kw. 


Solvent 

sol. 

solvent 


Snlvsru 

hid . 

nn 

ivtwi 

0 

24*93 

0.971 

0.251 

0 

24,9 3 

0.972 

0 

.275 

II 

50.10 

0.935 

0, ll8 

it 

50. 10 

0*9i8 

0 

147 

II 

74*50 

O.881 

0.0693 

ti 

74.50 

O. 8 H 3 

0 

.0495 

1,1 

95.14 

0.819 

0.0116 

*t 

95* 14 

0 , 8*0 

0 

0 102 

25 

24.93 

O.964 

0.493 

25.7 

24.93 

0.065 

it 

.825 

II 

50.10 

0.924 

0.318 


50. 1 

0.024 

0 

45 3 

II 

74*20 

0.868 

0 * 175 

25.0 

74*2 

0.868 

0 

206 

II 

95.14 

0.806 

0.0258 

11 

94« 14 

0 » Hi# 6 

0 

.417 

45.2 

24.93 

0.958 

0.853 

45-0 

24.93 

0.9 57 

l 

. 12 

II 

50.10 

0.912 

O.633 

♦» 

50* 10 

0 . 91 3 

0 

»9l8 

II 

74.5 

0.856 

0.323 

** 

74.20 

0.855 

0 

. Sl 8 

It 

95.14 

0*795 

0.0471 

»i 

95* 14 

0.79 3 

O 

.0759 

65.1 

24.93 

0.948 

1.45 

65.2 

24*9 .1 

0.948 

2 

,02 

II 

50.10 

0.900 

1. 16 


50. 10 

0.902 

1 

.76 

It 

74.20 

0.844 

0 . 584 

it 

74 .20 

0.842 

0 

.941 

II 

95.09 

0.780 

0,0844 

»t 

95 , 14 

0.780 

0 

• 1 39 


Distribution of Leucine an» of Norlbocink, Kac« 
Separately, Between Water and Butyl A too not at js**. 
(BiftUnd, Jr., ana Cohn, 1436, I 


Results for Leucine 


Result* for Norleucine 


Om. Mola. lAucipe per liter 
n%S layer(l) Alcohol layer(2 ) N 


U m . KuU, Niirlfttc I hi t»r Ultr 

i layer(i) A leaned layer(Ci ' 


0.023 

0.047 

0.101 


0.0043 

0.0088 

0.0204 


0.183 0.020 0.0061 0,310 
O.lS? 0.067* 0,0204 0.328 
0 . 20 a # Excess solid present. 


Solubility of dl a Amino u Cafroic Aon# t dlNo»L*ocxitsl 
in Several Solvents at 258. 

(McHeekin, Calm ana Wear#, im.) 


Solvent 


a. of 

sat, solution 


Cl«. Hols e d H l3 0j*M 
per liter iat. «ol. 


Water 

0 . 9 Q 91 

Formami'de 

1.1309 

Methanol 

0.7873 

Ethanol 

O.785I 

Butanol 

O.8067 

Acetone 

0.7857 


O.OBOO 

0*0173 

0,00854 

0.0O104 

0,000330 

0,0000703 


100 cc Butyric acid dissolve 0.024 gm. Leucine at 18 6 . 

(v. Prxylecki and Kasprxyk-Cwykownku 1038 . 


Results for the solubility of methyl, ethyl and propyl Leucine hydro 
chlorides m methyl, ethyl and propyl alcohols at various temperatures 
are given by Takahashi and Yaginuma, 1930 , and Yaginuma, 1930 , 
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HEXANE «<':iI 3 fOH a ) 4 CH a . 

roo gms, sat. solution of hexane in water contain about 0.014 gm. C B H 14 at r 5 \ 5 . 

(Fuhner, 1922.) 

100 gms. aq. 0.4 a Sodium 01 eate solution (* 10.8 gm. Na oleate per 
100 gms. sol.) dissolve 2.4 gms. Hexane at 20 0 when dissolved directly 
and 7.3 gms. when mixed with oleic acid and the necessary amount of 
NaOH to neutralize the oleic acid is added. 


100 gms.sat. Holution of hexane in 9*2 wt.% alcohol contain 46.4 g m * 0 6 H 14 at i5°. 

( Ormandy and Craven. 1921.) 

The critical solution temperature of hexane -f methyl alcohol is at 4a 0 and the 
mixture contains Ho per cent hexane. A mixture of equal weights of hexane and 
methyi alcohol has a mutual miscibility temperature of 35 °- 5 . The effect of 
increasing amounts of water and of salts upon this temperature was studied. 

t Howard and Patterson, 1926.) 

Solubility of Hkxane in Methyl Alcohol. 

(Rothmund, 1898.) 

Determined by synthetic* method, see p. 2192 



Urns. Hexane twr 100 Gms. 


Gms. Hexane per roo Gms. 

t". 

Alcoholic 

Hexane 

t*. 

Alcoholic Hexane 


Layer. 

Layer. 


Layer. Layer. 

TO 

26.5 

C )6 . 8 

35 

43.6 91.2 

20 

31.6 

95-9 

40 

52-7 85.5 

30 

3«-3 

93*7 

42.6 

(crit. t.) 68.9 

Equilibrium in 

the System 

q Hexane 

, Phenol and Water. 


(VondraceK and Doat&l, 1936.) 

To mixtures of weighed amounts of phenol and water, weighed amounts of 
hexane were added and the temperature determined at which turbidity 
appeared. From the series of determinations the compositions corres¬ 
ponding to the temperatures ao° and 30 0 were ascertained by graphical 
interpoiation. 

Results at 20° Results at 30 0 


Qnt. per 

100 kh». sat. 

solution 

Oms. per 

100 gms. sat. 

solution 

' C ««H 

r h 

C 6 I( 6 (* 

HjjQ ' 

Vu 

W H 

«2° 

10.03 

8s • 69 

4*28 

11.74 

84.06 

4-20 

8.S3 

85.48 

5*97 

10.00 

84* 12 

5-88 

7-39 

84*20 

8.41 

8.69 

83.02 

8.29 

6-57 

83*44 

9.99 

7-75 

82.38 

9.87 

5*66 

82.03 

12*31 

6.80 

Sl.OS 

12.15 

4.76 

79-39 

15*85 

5*68 

78.62 

15*70 

3*77 

74.05 

22- l8 

4*51 

73.48 

22.01 


Critical Solution Temperatures op Mixtures op Hkxane and Other Compounds. 


Mixture of Htxant and;* 

C.S.t 0 

wt. % c 0 H u m 
mixture 

Authority 

0 Toluidine 

21.1 

64 .O 

Thiry, 1925* 

0 ” 

21.05 

54-5 

Hartenberg, 1926. 

i “ 

21*3 

52*3 

Thiry, 1925* 


21 .3 

SS -8 

Dessart, 1926. 

a? Nitro Toluene 

-»30.o(calc. 

) — 

It II 

It |l 

Nitro -benzene 

19.0 


ft M 

Aniline 

70.0 

~ - * 
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^6^ I 4 

Equilibrium in 


tee Tirnart Srnrm Hkxank, Nit*u»*nz*n* km Ummetmt. 

[txmtlm ind Suchoniail. %m%.l 


The authors determined the 
the formation of two layers, 


temperatures of clouding, corresponding to 
in various mi si ores of the three 11quids. 


Wt. Percent of Hexane 
nixed with Nitrobenzene 

30.0 

34-94 

39*92 

42.40 

45.99 

54.86 

65.05 

69*82 


t° of clouding in nn»t c mmmim: 

/**5Io— Cub U.To ~ p.in wt, perrenT'i^lixra^ 

s#9 7 6.10 6.15 ^.60 

8.70 8.90 0*2J 9.no 

9.90 10.23 1 0 .HO 10.75 

10.28 10.58 10.98 11*90 

IO.38 10.80 11.2h 11*06 

10.19 10.88 11. 6 2 12.35 

8.54 9*78 11.0a 12.26 

6.50 8.70 10.60 12.12 


HEXANE 

Equilibrium in ti* T**nar* Sy?*t*w H*xam», miumrnmrn 
ANfi a NxtropiwMOL* 

(Tt«K»r«ttt *na tmmvrm* mm.) 


Wt. Percent 


of clouding in final 

nlxinrw ‘rnntJliMitg 


Hexane mixed 

J——■ 


✓V 

•* 

with Nitrobenzene 

0.0 

0.D 

Ml 

nr* 21. 9 

aiirwtiwftbl 

30.0 

6.05 

6.07 

6. 10 

6**| 

34.94 

8.70 

8.73 

8.80 

8.91 

39-93 

9*90 

10.02 

10.16 

i». 28 

43.40 

10.28 

10.38 

10.51 

10,00 

45-99 

10.38 

10*55 

10.71 

10,87 

54-86 

10. 14 

10 * 35 

10.57 

10,78 

65.05 

8.54 

8.93 

0.28 

9,68 

69.8a 

6.50 

7*05 

7*50 

7.H6 


Equilibrium in the Tirnas* Snt%m Hixam** NitioMtMXiM* am#! 

(t useful* ww* i«.i 

Benzoic acid Butyric mat Valeric acid 


Wt. Percent t° of elwdl»A in t # «f in i q wf darting in 

Hexane mixed final mlxturet containing - f ins i miniutm final miumrm conwlalasi 


«h Nltrobenxenro.O 0.6* 


"I.o" 

# ■' ' ‘ 

^ 0.* 

1.0 % 


“■* i.o” 

In each case 

Wt. % Benzole acid 


Wt. * iwiyrtf 

: »t 14 

m, I 

valeric acid 

30.0 

6*20 5.8a 

5*42 

4.93 

5*22 

9*49 

9.78 

i.ffe 

34.85 

8.70 8.44 

8.16 

7 .S 3 

7.82 

6 , 90 

7 .S 0 

6.80 

39.9 

10.0 9.88 

9,66 

9.33 

9*06 

8.22 

8,94 

7*02 

46.4 

10.4 10,34 

10.17 

9.60 

9.$6 

8 , 7 ** 

9*97 

8 *6? 

54.86 

10.14 — 

— 

— 

9*32 

8*97 

0,28 

8*..17 

59.91 

9.83 9.74 

9*42 

8 .8» 



- 

- 

64.93 

8.5 8.50 

8,36 

7.75 

7,75 

6.914 

7*70 


69.96 

6.45 6,40 

6.26 

5-77 

5*73 

4*90 

* 1,77 

9*97 




’ 6 " 14 


The Mutual Solubility op Hexane and Sulfur Dioxide. (Sever and Gill, i»*.J 

Highly purifl«l produets wore used. The mixtures were sealed in bulbs and th« 
temperatures of appearance and disappearance of turbidity carefully determined. 


Wt. JMMT Will C* !( tl 
t** t»» mixture, 

—<> 3*7 . IOO.O 


—96 iKutertlou 


—"$i. 88.8 

. 88.4 

—jB.i. 88.0 

— 19.0. 84/1 

- 1.75. s 


v 

Wt. per cent C 6 lf, 
in mixture. 

+1.0. 


7.0. 


7.1. 


10.0. 


JO. 1 . 




9.0. 



Wt. per cent C, II 14 
t°* In mixture. 

8.6. 7.3 

7.0. 5.3 

—20.3. 3.3 

—6 1.5 . 1.0 

—7*}. 5 {Kutectle) - 
— 7^-8 . 0.0 


Later determinations reported by Beyer and Todd, 1931, are as follows: 


0 wt . percent € a H l4 
1 in mixture 

-S 3 86 * 0 

-22 78.0 

-17 75-8 

4 8 53*4 

9*9 49*3 



Wt. Percent C a H u 
in mixture 

10.6 

43*6 

10.3(1) 

34 

10.3 

32-4 

0.8 

18.6 

6.5 

13.O 


t ° 

Wt. percent C^H 


in mixture 

3*8 

10.8 

2.5 

9*8 

0 

0 

r-t 

1 

4.6 

-20 

3*3 


(i) Upper critical solution temperature. 


The critical solution temperature of mixtures of Hexane and Sulfur 
Dioxide is xj u and the reciprocal solubility curve at this temperature 
is practically flat between the concentrations 70 and 90 gm. mol. per- 

cent BQ 4 . (Leslie, 1934.> 


2 METHYL PENTANE <CH 8 ) 8 CH( CH g ) 8 CH 3 . 

Equilibrium in the System 2 Methyl Pentane, Phenol and Water. 

(Vundracek and Dossal, 103 a.) 

To mixtures of weighed amounts of phenol and water, weighed amounts of 
2 methyl pentane were added and the temperatures determined at which 
turbidity appeared. Prom this series of determinations the compositions 
corresponding to the temperatures 20° and 30° were ascertained by graphical 
interpolation, 

Results at 20 0 Results at 30 0 


Qm. per 

100 

solution 

Oms. per 

100 gms. A sat. 

aolutlon 

^#14 

c %h m 

V' 


CgHgOH 


4*30 

9.61 

86.09 

4.21 

11*53 

84-26 

8.43 

7.23 

84*34 

8.31 

8.47 

83.22 

12* 26 

5*8? 

81.87 

12.11 

7-01 

80.88 

15*85 

4.76 

79.39 

15.69 

5*75 

78.56 

19* 15 

4* 14 

76,71 

19.00 

4*85 

76.15 

23*21 

3.62 

74.17 

22.07 

4*75 

73-68 


The critical solution temperature of mixtures of 2-Methyl Pentane and 
Sulfur dioxide is io° and the reciprocal solubility curve at this tempera¬ 
ture is practically flat between the concentrations 50 and 90 gm. mol. 
percent S 0 4 . (Leslie, 1934*) 
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C 6 H,4 

Freezing-point data are given for mixtures of Ifexant* and: 

Benzene(s) (8) Iso pentane( qI Vis rn rofurnetji 

Chloroform!8) Methyl cyclohexanelo> Phenol hi 

Cyclohexane(S) Nitro benzaldehydei ji To hi idttieH jl UJ 

Di cetyl(dotria contane) Nitro benzene! i) S^n *;) 

( 6 ) 

(l) Deffet, 1938; (2) Dessart, 1926; t jl Campei 1 x and 
(4) Hartenberg, 1926; (5} Ormandy and Craven, 4 *ajf»; lft 1 Sey^r, 4*9 
(7) Timmermans, 1907, * 91 1; (81 Tinker mans , mMl ( 9 ? Timmermans, 4*439. 

HEXYL ALCOHOL n CfI s (CH*)i CiI t Oif. 

Souubiuty or n Hkxyi. AtGotiat* in Warn*. 1 I'ata*?, tut ■ 

The determinations were made by the •ynthetir method, ami fr«m the curve 

obtained the following results were read. 


XT* 

{Urn. C 8 II U 0 
per m gm». mi, tut. 

r. 

Om* C*H m *» 
p»r »fw gnu **t ml 

r 

M#a 9H,,0 
rn* im gm * *»t ml 

0... 


4 o.,. 

..... 0 . 5 1 

Hi* , 

, . . . • *,!** 

ID. . . 

. 0.67 

So.., 


«**■ • 

m OH 

20. . . 

. 0.59 


. o.ti 

IfH* . . 

. , , u,;h 

So.. . 

..... 0.545 

70, . 4 


Mu. • 

.... it, H*| 


A saturated solution of a Hexyl alcohol in water, analyzed by inter 
ferometer readings, was found to contain 0*629 y«, firt »«» urns, sat, 

sol. at 2s 0 . (Butler, Thomson and Hadennen, mud 

RKCIPROCAL SOL 0 BIUTT OP ISOMKKXC lj*XAWUdi, Each SkPAftATutv, in ¥at»i. 

i»,s 


Hexanol 

Diethyl methyl carbinol 

11 a i» 

11 it i» 

Dimethyl-i-propyl " 

11 ii ti 

ii n n »i 

Dimethyl-n-propyl " 

ii ti »t 

11 11 n 

t-Butyl methyl ** 

•1 11 11 

11 it ♦» 

i-Propylhethyl tt 

ti 11 a 

ti n »i 

s-Butyl methyl " 

II II II 

H It II 

HButyl methyl ,f 

»» it it 

« ii it 

n-Propyl ethyl M 

H 11 it 

*' » n 

n-Butyl methyl 11 

» 11 w 

11 it it 

t-Pentyl »» 

»» tt 


4 . of pur* 

fctxiaei 

i* 

0*w. VH.V 11 * 

* rlrti ****• 

t*r 0* cw», 

w.*»i»*#u 4 riff 


0.8242 

ji) 

* 0. m M t 

9*^2 

l0.8098) 


M 

2$ 

t O • 04 46 1 

9 * Jb 

! O«H 0 S 9 1 


II 

40 

*0.00*9I 

,1* 8l 

! O* H«4 40 1 

» 9 * 7 h 

0.8118 

20 

So.00 14! 

9 . *»$ 

10 * Huff9 i 

Hi#. 06 

It 

2% 

*0.002*1* 

9 . |8 

1 (9 • H«t 211 

u 

t» 

40 

< 0 . 9910 * 

4 * 7 b 

<M.I»J?2< 

89.26 

0-8053 

JO 

<0.99451 


10, H 4 2 1 i 

89.87 

II 

25 

to .9420 * 

4.24 


89 * wS 

M 

JO 

<0*0021 * 

2.9b 

lO.Hj.flt 

80,00 

0.8157 

20 

< 0 * 9955 > 

2 »i #9 

to.Hi 56 l 

92.79 

1. 

25 

f 0 » 904 h* 

2.4 1 

to.Muh 

92.74 


JO 

* 0.*10 4b 1 

2.26 

t«.» 272 l 

92.6 7 

0.8x80 

20 

< 0»9050 * 

2*214 

to* 8.12,1 1 

09.97 

» 

2S 

* 0.9041 * 

2.ill 


99 * 8*4 

M 

JO 

<0 * 0040 * 

4 .82 

10, 8 299 1 

99.72 

0.8231 

20 

tU* 00bo 1 

2*09 

111. H 040 1 

9 , 1.93 


2$ 

< 0 » 99 50 < 

4 . 09 

hi , H |7.*i I 

01* 42 


JO 

to.9940 t 

4.74 

1 0» M .1 4 b i 

VJ .24 

0*8034 

20 

( 0 . 995 it 

4.79 

t u, 8 4 m 1 

9 |*79 

* 

as 

<0 * 9048s 

4 .fell 

Itt.Hnoil 

9 J#6$ 


JO 

10 * 99 04 i 

4 .*2 

to•§i19 s 

9 4*95 

0.8x43 

JO 

* 0 .* 4 * 4 $ 2 » 

4 . f% 

I ti . 44 2 fii| 1 

¥ r h '|9 


2% 

10, 9 «is I! 

4 « b* 

I O, 8 4 j 7 i 

9 S* 49 


JO 

So,9949! 

4.90 

I ti * H 4 9111 

09 , 7,1 

0.8x08 

20 

S 0 , 90 fc'St 

4*74 

j 0 # Hji.i 9 i 

*4 4 *50 


2 S 

< 0*0959 * 

I * j 7 

1 M *.8214! 

9 JH 8 


JO 


1« 28 

111, .If 4 99 1 

9 f. 2 $ 

0*8498 

JO 

< 0 . 907 X 1 

0 * 82 

10»8S*|S i 

96. 28 

in 


f #1 .. tfirt#* I 

*4 r* fc. 

f * •• «. 4 

y •*. 
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C fi H| 4 0| 


DI a PROPYL ETHER (C 3 H 7 ) a O 

Reciprocal Solubility op Di a Propyl Ether and Water. 

(Bennett and Philip, 1928.) 

The determinations were made by the method of Hill, 1923,. modified by 
reducing the scale of the apparatus to require only 4-5 cc of each liquid 
and adding a globule of % to hasten mixing. 


t° 

Wt. % (C 3 H 7 )gO 

wt. % HgO m 

t ° 

Wt. % (C^JgO 

wt. 56 H 2 0 m 


In Aq. Phase 

Ether Phase 


In Aq. phase 

Ether Phase 

0 

1.05 

O.36 

20 

0.54 

0.38 

10 

0.71 

0.29 

^5 

0.49 

0.4s 

15 

0 . 6 l 

O.31 





The authors also give a series of determinations made by the synthetic 
method using both Di a Propyl Ether and a Propyl iso Propyl Ether. 

Results for the Solubility in Water of: 

Di a Propyl Ether a Propyl iso Propyl Ether 


r o 

Wt. % c 6 H 14 o 

t o 

wt. % C e H u O 

L 

In Water 


in water 

0 

0.$8 

0 

1.0 +(?) 

10 

0.41 

10 

0.75 

is 

O.38 

15 

O.60 

20 

0.30 

20 

0.51 

2$ 

0.2$ 

25 

0.47 


NOTE-—It seems probable that a mistake in recording the above results 
in the original paper was made and the values for the two isomeric ethers 
by the synthetic method should be interchanged. 

Determinations of the reciprocal solubility of propyl ether and water 
and of propyl ether and aqueous sulphuric acid are reported with insuffi¬ 
cient details by Gajendragad and Jotkar, 1935 - 

Mono BUTYL. GLYCOL ETHBRS, normal and iso 

Mutual Soluiiility of Normal and of Iso Butyl Glycol Ether in Wateh. 

( Cox and Cretcher, 19*10.) 

These systems give curves which arc complete circles, consequently for each 
concentration of glycol ether there is an upper solution temperature and a lower 
solution temperature. 


Results for n 

Butyl 

Ether. 

Results for 

iso Butyl hither. 

(b.pi. t7o-.fi 


^b. pt. -a IS 

r.H; (l t jfT .0 

tS 

8 V8QJ 


Lower 

Upper 


Lower 

Upper 

wt. */• 

wo I m ton 

solution 

Wt. Vo Of 

solution 

solution 

n Butyl Ether. 

temp. 

temp. 

Iso Butyl Ether. 

temp. 

temp.* 

C).l 8 . 

75. 0 

80.0 

7-57. 

. 54.5 

IOX .5 

<»-94. 

65.8 

i>7 • <1 

9*97. 

. 36.0 

126 . 1 

U.45. 

57.6 

109.3 

16 . 68 . .... 

. 25.9 

I 45 .O 

*4.95. 

5i.6 

120.4 

24.5i. 

. 2 . 4.6 

15o. 0 

* 9 - 9-1. 

49.8 

126 . 8 

3i.54..... 

. 2.4.7 

l5o. 2 

24.78 . 

49 * 1 

128.0 

39-7«. 

2.5.5 

149.3 

3o.o3. 

49.6 

127.7 

47*46. 

. 27.1 

i47-9 

3 / 1 .I 2 . 

60.1 

126.8 

55.8o_ 

. 3 1 . 9 

142.6 

39-fi7. 

51.3 

12,5.3 

61.80 . 

. 38.9 

t32.9 

44.9*. 

53.5 

12.2.9 

66.i3... . 

. 47*6 

120 . 6 

5o . 08 . 

58.o 

117.8 

67.70 . 

. 5 1 . 0 

u 4.5 

5 5. 08 .. 

67 . * 

107.7 

70-86 . 

iust 

on curve 
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MANNITOL CH,OII(CHOH)*CH,OH 

Solubility of Mannitol in Water. (Braham, idle.) 

The determinations were made with the greatest care. The results were plotted 
on a large scale diagram and the following values for regular intervals of temperature 
were obtained. Gms. Mol. fraction 6ms. Mol. fraction 



CH s OH( OlOIIhCir.OH 

Mannitol 


Ch,OH(CHOHUCH,OH 

Mannitol 


par 100 gms. H a 0 . 

In solution. 

t*. 

per 160 gms. H s 0 . 

In solution. 

— 1.019 (Enter. 

9 - 94 ->- 

O.OO97 

4 <->. 0. 

.... 34.6 

o.o 33 i 

0.0. 

fo .36 

0.0101 

5 o.o. 

.... 47-6 

O.o 45 o 

5 .o. 

.. 11.9 

0.0I17 

60.0. 

.... 64-4 

0.0598 

10.0. 

.. 13.7 

O.OI.34 

70.0. 

.... 86.2 

0.0785 

i 5 .0. 

16.0 

o.oi 56 

80.0. 

_ u 5 .o 

0.1019 

20. 0 . 

.. 18.6 

0.0181 

90.0. 

_ i 5 o.o 

0.1294 

26.0. 

.. 21.6 

0.0209 

100.0. 

.... 197.0 

0. i 633 

3 o.o.... .. 

. . 25.2 

0.0243 





Solubility of Mannitol in Water at Temperatures Above ioo°. 

(Yokoda, 1929.) 


Gms. C 6 H u 0 6 
per 100 gms. sat. sol. 


137-5 90 

140 91 

156 95 

162.5 98-0 

165 99-0 

100 gms. sat. sol. of Mannitol in ordinary water (H^O) contain 16.9 
gms. C fl H 14 0 6 at 19°- 

100 gms. sat. sol. of Mannitol in heavy water (D 2 0 ) contain is.2 gms. 
CJL.CL at 19 0 . (Nachod, 1938.) 

Solubility of Mannitol in Aqueous Solutions of 
Boric Acid and Vice Versa at 25°- 

(Hermans, 1928.) 


Gms. per 100 

gms. sat. sol 

A '%«i 

Solid 
\ Phase 

Oma. per 100 
r . hbo 2 

sac 

Vu 

. sol 

°e 

0. 

0 

17-7 

c 9 i^o e 

5-S2 

22. 

5 

2. 

28 

20.8 

S-2 8 

20. 

0 

5- 

13 

24.7 

it 

5-07 

17 . 

2 

5. 

40 

25.4 

it 

4-68 

11- 

5 

5- 

68 

25.4 

n 

4.25 

5- 

43 

5- 

70 

25*1 

" + H 3 B0 3 





Solid 

Phase 

h 3 bo 3 

II 

If II 
II 


Solubility of Mannitol in Aqueous Alcohol Solutions at Different 
Temperatures. ( Creighton and Klauder, Jr, 1923.) 

Constant agitation in a thermostat was employed and equilibrium was approached 
both from above and below. The m. pt. of the mannitol was i65°9. 

Gma. CII 9 0tt( CHOHh 611,011 per 100 gms. aq. Alcohol of 


t*. 

T» 7 wt. °/o 

<:,u & 0!i ( . 11*0). 

21! Wt.% 

C, II, Oil. 

“TowT 5 /, 

C, If 4 oil. 

‘ «o’wt.•/,- 
C a II a Oil 

60 Wt. % 
>C a II4 OH. 

100 wt. tf / 0 . 

c a ti s on. 

0. 

... 10.2 

4-83 

1.81 

0.79 

0.16 

0. oo 3 

1 5. 

... 1 (\. 4 

8.53 

3.49 

i .33 

0 . 25 

0.010 

25 . 

. _ 21.3 

11.62 

5.48 

2. 25 

o .55 

o.o 3 o 

35 . 

. .. 29. (> 

16.74 

8.60 

3.62 

• 0.80 

0.075 

5 o. 

... 47*2 

3 o. 18 

16.76 

6.92 

1 .58 

0.28 

60. 

... 61.14 

4 i .23 

26. 5 o 

12.36 

4.08 

o. 8 l 
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^6 H I 4°6 

d-MANNITOL CH g 0 H(CH 0 H) 4 CH g 0 H. 

Solubility of d Mannitol in Several Solvents. 

(Upson, Fluevog and Albert, 1936.) 

The determinations were made by observing the temperatures at which 
the last crystal disappeared from mixtures of known amounts of solid 
and solvent contained in 3 to 15 cc sealed glass bulbs while being 
slowly heated 

Results for the solubility in: 



Methyl alcohol 

Ethyl alcohol 

Normal 

Propyl alcohol 

t° 

Gm. Mo la. C 0 H u O e per 
100 gin. mols. CHgOH 

t° 

Gm. Mola. C e H u 0 6 per 
100 gm. mols, CgHgOH 

t° 

0 m. Mols. C e H u O e per 
per 100 gm. mols. 

47.0 

0.0766 

53-6 

0.0293 

5 8.8 

O.OI93 

49.7 

0.0874 

62.0 

O.O463 

61.5 

O.0236 

60.8 

O.I36 

69.6 

0.0634 

67.3 

O.0328 

66.0 

0.173 

73*0 

0.0768 

73-7 

0.0474 

69.7 

0.210 

77 .2 

O.O989 

78.6 

O.0631 

72.9 

0.256 

80.3 

0.122 

89.2 

O.IOB 

77*3 

O.316 

85.2 

0.l66 

90.9 

0. 122 

80.5 

O.367 

93.5 

0.255 

97-7 

0. 174 

Iso Propyl alcohol 

Normal Butyl alcohol 

Iso 

Butyl alcohol 


Onu Mols. C a H u O fl per 
100 gm. mola. C3H7OH 

t ° 

Gm. Mola. CgH u 0 6 per 
100 gm. mols. C^HgOH 


0 ». Mols * C. e H u O 0 per 
100 gm. mot*. C 4 H g OM 

55.2 

0.0l80 

58.5 

0.0131 

57.s 

0.0110 

59*5 

0.0224 

65.8 

0.0199 

61.3 

0.0149 

6^.7 

O.O318 

67.1 

0.0207 

67.4 

0.0195 

69.5 

0.0459 

77.0 

0.0407 

73*6 

0.0300 

79*3 

0.0775 

84.2 

O.0648 

83 .3 

0.0538 

81.5 

0.0882 

89.4 

95.3 

0.0887 

0.1337 

89.S 
101*8 

0.0754 

0.1636 

Secondary Butyl alcohol 

Tertiary Butyl aloohol 

Ally! alcohol 

t° 

Mola. C fl H l4 0 6 per 
100 gin. mola. C 4 H Q 0 H 


Gm. Mols. per 

100 gm. mola. C 4 H 9 0H 

i° 

dm. MOU. C 0 H u 0 e per 
100 gm. mols. C^aH 


53-5 0.0164 43.1 0.0203 5$. 9 0.0296 

60.3 0.0227 46.3 0.0250 59.4 0*0352 

66.1 0.0286 55.O 0.0391 63.6 0.0460 

69.5 0.0356 62.7 0 . 0 S 74 69.3 0.0627 

73.0 0.0432 71.5 0.0845 75*0 0.0854 

o 3-3 0.0772 79.7 O.iiis 79*7 0.112 

100.8 O.1904 90.3 0.1487 84.7 0.141 

^tnnr a lT^L,K lv r '°'f 5 ’ dis8 ? 1 ’? mannitolat I4". <Kru*m»m,. 187ft.) 

Inouye and Euwm. i^ ° f mann,to1 at hl « h pressure8 are by Cohen, 

££ £& in p 5T. idin 5. COI 5 tain °-47 gm. mannitol at 26°. (Unity. mv) 

rwFr ^*?' pyr,dme dlssolve 2.46 gms. mannitol at 20 25*. u>dm, ini?) 
mannfrnt°L sy ? tems mannitol + succinic acid nitrile + water and 

mannitol + tnethylamine + water, are given by Timmermans, 1907; 
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^6^14^6 


Freezing-point data are given for mixtures of: 

Mannitol + Antipyrine (Pfeiffer and Seydel, 1928.) 

n + Sarcosine anhydride (Pfeiffer and Seydel, 1928.) 

" + Erythritol (Puschin and Dezelic, 1932.) 

M + Pal;m itic acid " " " M 

" + Stearic acid " " M " 

SORBITOL etc. (Hexites) C e H 14 0 e .iH g 0 

Solubility of the Benzalic • Compounds of Some Polyatomic Alcohols 

AT l6°-l8°. 

(tie Bruyn and van Ekenstcin, x8yy.) 


No details of the determinations are given. It is stated that the results are 
sufficiently exact for use in identifying hexites. 





Gms. Compd. Dissolved per 

100 cc. 

Name of Compound. 

M.-pt. 



Sat. Sol. in: 

-. A 





r 1 J 

Acetone. 

Chloroform. 

Alcohol. 

Dibenzalerythritol 

201 

(Fischer) 

°* 34 

364 

0.02 

Monobenzalarabitot 

IS2 

“ 


Dibenzaladonitol 

165 

“ 

0.64 

1.36 

O. 14 

Dibenzalxylitol 

175 

“ 

1.10 

0.85 

Dibenzalrhamnitol 

203 

“ 

6. 70 

2-S3 

I. IO 

Monobenzal-d-Sorbitol 

175 

(Meunier) 

very easily soluble 


Dibenzal-d-Sorbitol 

163 

» 

5*44 

0. l6 

O. IO 

Tribenzalmanni tol 

213-8 

(Fischer) 

0.42 

8.75 

O. IO 

Tribenzal-Liditol* 

215-8 

“ 

0.47 

0.17 

0.05 

Tribcnzal-rf-talitolf 

210 

“ . 

0.30 

4.42 

trace 

Dibenzaldulcitol 

2I5“20 

a 

0.42 

0.83 

trace 

Dibenzalperseitol 

230-5 

14 

0.04 

trace 

0.02 

* Prepared from / Ulonic acid. 

t Prepared from d talonic acid. 



HEXYL* AMINE n CU 3 (OHf)*CH*NH f . 

Distribution of n Hexyl Amine Between Water and Xylene at * 25 °. 

(Smith, 1021, 1922.) 

MlMmola, per lit«»• MI Illinois. per liter 


11,0 

c* n#(Cir,) 8 

c, 

ir,o 

c« n« 


layer (L‘d« 

layer (C,l. 

«*■ 

layer (C t ). 

layer (C a ). 

Ci 

0.225 

O .5875 

2.61 

0,7775 

3.225 

4.17 

o.4x5 

I.3375 

3 . 1/4 

i.5o 

8.So 

5.65 

0.625 

2.325 

3.88 

2.80 

17.2 

6 . i5 


DiPKOPYIi AMINE (C 3 H 7 ),NH. 

Distribution of Dipropyl Amine at 
(Smith, 1921, 1922). 

Water and Xylene. 


Water and Elbe 

1*. 

MllUmoU. 

tCHd, NH 


per liter of 


n„ 0 

<C,Hd*p 


layer (Cd- 

layer |t,». 

C, 

0.26 

i .of» 5 

3.86 

0 . {3 

1.915 

4-46 

0.60 

2.97 

4-‘j5 

0.92 

5.70 

6.2 

1.48 

9 • 7® 

6.6 


Mllllraols. (CiH 7 ),NIC 
per liter of 


n,o 

Xylene 


layer {Cd* 

layer 

c* 

0.323 

I .04 

3.19 

0.456 

1.544 

3.38 

0.575 

2 .325 

4.o4 

o.85 

4.16 

4-88 

1 .45 

8.55 

5.90 

2.42 

17.58 

7 .25 


$ 5 ° Between : 

Acetone and Glycerol. 


MllllmolA (C # Hd,NH 
per liter of 


Acetone 

Olygerol 

A . 

layer (A). 

layer (<il. 

<T 

i .3o 

0.925 

1.40 

i .925 

1.325 

1 .45 

3.85 

i .60 

2.40 

5.425 

2 .025 

2.69 

8.775 

2.275 

3.64 

10 . i 

2.75 

3.67 
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c 6 h i5 

Distribution of Dipropyl Amine Bbtwiin Water awb: 

(Hera and Stana@r» 10 £ 7 .) 


benzene 


Toluene 


On. Mols. (C 3 H 7 )oHH per liter 

2 

am. Kola. (CjKyJgNK per liter 

£ 

H 0 layer! 1 ) 

z 

C e H fl layer( 2 )' 

1 

HgO layer! 1 ) 

c e H e c -»5 lay ® r(2) 

l 

0.0143 

0.0755 

5.29 

0.0133 

0.0653 

4.9a 

0.0163 

0.1237 

7.57 

O.O163 

0.1286 

7.87 

0.0190 

0.1898 

10.00 

0.0204 

0.1829 

8.96 

0.0225 

0.2571 

11.45 

0.0225 

0.2347 

10.45 


DiPROPYL AMINE Acid Phthalate. 

TriPROPYL AMINE Acid Phthalate. 

Distribution-of Each Separately at .Between Acetone and (*lycerol 

( Smith, mi, 1922 ). 

See Note upder dimethyl amine acid phthalate, page * id. 


Results for Dipropyl Amine Acid Phthalate Results for Tripropyl Amine Acid PhUnlate. 

Ml Ulmols. add ph t halate per liter o f A Ml Ulmols. add p btha lato |>or Uty r of A 


Acetone layer (A). 

Glycerol layer (Gi. 

G* 

Acetone layer 1A 1 

Cilyeerol layerdit. 

ti* 

0. Coo 

i -45 

0 .41 3 

I . 400 

1, 37 ’» 

1 .020 

0.8875 

2 . 5 o 

o .335 

2.125 

2.55 

0.843 

i .35 

4. 5.25 

0.298 

3 . 17.5 

4 . 4 r > 

0.702 

1.826 

7.62.5 

0 .239 

4.25 


0,6*1 5 

2.4$ 

10.90 

0.224 





Triethyl SULFONIUM IODIDE S(C a H*) t L 


IOO gms. H *0 dissolve 431 gms, S(C*H*)iI at 25°. (Peddle awl Turner, 191,1,) 

100 gms. CHCla dissolve 47.7 gms. S(C*H*)»I at 25°. (Peddle amt * turner, 0H4) 


Triethyl PHOSPHINE SULFIDE !C g H a ) 3 P$ 

Freezing-point data for mixtures of tri ethyl phosphine sulfide and 
triphenyl phosphine sulfide are given by Pascal, 1933. 


Triethyl AMINE N(C*H B ),. 

Solubility in Water.* 

(Rothmund, x8$S.) 


t°. 

O 

P 

1 

*pe v too Gms. 

t*. 

Gms, N(C|Hfth per *©o Gms. 


Aq. Layer. 

Amine Layer. 


Aq. Layer. 

Amine 

laiyer 

x8.6 (crit. 

temp.) 51 

9 

40 

3-65 

96 

48 

20 

14.24 

72 

5 ° 

2.87 

96 

4 

25 

7 - 3 ° 

95.18 

55 

2-57 

96 

3 

3 ° 

5.80 

96,60 

60 

223 

96. 

■3 

35 

4 - 5 8 

965 

65 

t -97 

96, 

■3 


* Determinations marie by " Synthetic Method/' see Note, 0. 2 p. 

The lower critical solution temperature of a 34.0 percent solution of 
tri ethyl amine in ordinary water! H £ 0) is 18.25°. (Timmermans and Hennaut- 
Roland, 1932.) The lower critical solution temperature of a 35.1 percent 
solution of tri ethyl amine in heavy water! D 2 0) is 14.4*. The former 
increases 0.02° for each additional kilogram of pressure and the latter 
0.023 for each additional kilogram of pressure between 10 and 70 kilograms, 

(Timmermans and Poppe, 1935.! 



467 

Freezing-point data for mixtures of tri ethyl amine and water are given 
by Guthrie, 1884, and Pickering, 1893* Data for the solubility of tri 
ethyl amine in water at high pressures are given by Kohnstamm and 
Timmermans, 1913 - 

Solubility of Tribthylaminr in Water and in Aq. Ethyl Alcohol 
at Different Temperatures.* 

(Meerburg, 1902.) 


Water. 

13 -. 13 % 

Alcohol. 

28.98% Alcohol. 

38.84% Alcohol. 

60.16% Alcohol. 

Cm, N(C,lfdi 

Gm. N(C*H*)i 

Gm. N(C' s Hj)j 

Gm. N(C 2 H&)a 

Gm. N(CjH») 

V. 

per 100 

r. 

per 100 

r. 

per 100 

t°. 

per 100 

4 °. per 100 


Gms. Sol. 


Gms. Sol. 


Gms. Sol. 


Gms. Sol. 

Gms. Sol. 

6q. 2 

1.7 

38-3 

8.2 

54-5 

22.8 

73'4 

31.2 

76-77 71.2 

30.8 

5 - 6 

3 1 -7 

* 3*9 

45 

29.8 

65-4 

33-3 

74-75 75 

23.1 

8-5 

28 

21.6 

33-4 

5 *-* 

51.6 

40.6 

72-73 80 

18.7 

25.8 

26.4 

3 ° 

3 i -4 

63-7 

42. X 

50.6 


18.7 

37-2 

24.9 

40.5 

3°-3 

68.5 

40.9 

54-7 


iQ -5 

5 t.8 

24.2 

49 .« 

28.5 

82.2 

34.2 

70.6 


20.5 

68.6 

24.r 

60.7 

35 

91.8 

33 

77-5 


20.5 

84 

24 

697 



34-7 

. 88 


20.5 

8c;. 7 

2 3 *5 

76 .6 



40.5 

91-3 


21.2 

92.4 

24 

St.5 






25. B 

95-5 

24.2 

87.4 






26.5 

96 • 1 

2 S 

92 







Note. — Results for triethylamine, water and ethyl ether, and for triethyl¬ 
amine, water and phenol are also given by Meerburg. 

ICO gms. abs. methyl alcohol dissolve 57.5 gms. NH(CeH*)a at 19.5 0 . 

100 gms. abs. ethyl alcohol dissolve 56 gms. NH(CaH*)* at 19.5 0 . 

(de Bruyn, 1&92O 

* Determinations made by "Synthetic Method/’ see Note, p, £92 

Data for ternary systems composed of triethylamine water and each of the 
followihg compounds: naphthalene, cane sugar, KC 1 , K*CO*, K2SO4 and KSCN, 
are given by Timmermans (1907). 


Distribution of Triethyl Amine at 96 ° Between s (Bmith, 


Water and Chloroform. 

MtlltmuU. lC,II») l N 

II, 0 ' ’ ClfCL !jx. 

layer, iC t ). layer \i. % ) t * 4 

0.0375. 0.490 1 3 .o 

o.o5i6 0.800 1 >. 5 

0,194 3 . 8 o 6 19*7 

0 . 4*5 9. r >7 > 


Water and Xylene* 


MlllirooU. { C,1IJyN 


ino 

iyi< (cWij 2 

c % 

layer (t.,1. 

layer (C*l. 

e; 

<>.3 

0.9875 

3 * 1 6 

o.Gv .5 

*.475 

3.96 

0 .Bo 

3.60 

4 . 5 <> 

i- 4 f> 


5. 72 . 


17* f 7 , 



Acetone and Glycerol. 


MUgnooU. (C 4 tf*),N ^ 


Acetone 
layftt (Ah 

Glycerol 
layer (G>. 

A 

<T 

T.f70 

0.865 

1.70 

*.8 75 

*.i 75 

*•44 

6.35 

1 .65 

3.85 

t 3 .,*o 

2.25 

5.87 

*5.8o 

3.20 

8.06 


Distribution at £ti° or : ( Smith, um-tdaa. ) 


Diethyl Amine Acid Trkthyl Amine Acid 

Phthalaie (800 Not* p. ju } FhtKalate (Boo p. sis.) 
Between Acetone and Glycerol. 


MUHmols. per Him 

Amodp Glyeerol 
lay«*r (A), lay*'** («)• <• 


o. 45 o 

'i. 

.0375 

0. 

22 1 

0.775 

4 - 

. i 5 

0. 

. 18^ 

I . Of) 

r>. 

.66 

0. 

.i 58 - 

1. 3*5 

9 

• 97 * r » 

0. 

. 1 33 

».65 

1*. 

.80 

0, 

. m 


Ml Ul mo Is. per liter 


Atetone 

"Glycerol 

A 

layer (A). 

layer (G). 

¥ 

0.70 

*.H 5 

0,398 

I - H> 

4.075 

0.270 

1.45 

5 . 6 o 

0,269 

*. OO 

9.35 

p,*l 4 

2.70 

i*t 77 > 

0.21 <5 


Ethyl Phenyl Amine 
Between 

Water and JCylene. 


jummbi*. per uter 



’'•wolf.). 

Ss 

layer (00 

layev (L a ) 

c t 

0.1940 

0. 582 

3 .00 

0. * 38 o 

0.763 

3.20 

0.3487 

1. i 3 > 

3.29 

0.41^5 

i. 5 * 

3,64 




Distsxbdtxon of Thi hthtl Ahihi Bitwiih Wat** ahd 
Ahyl Alcohol at js"- 

(Hers an4 Flacher. IW.) 


Oms. (CgHgJgN per liter 


Ov. )- t> M per liter 


r H 2 0 layer 

Alcohol layer * 


' H .,0 layer 

Alrwhal layer 


0.885 

22.99 


0.00875 

0-2271 


I.683 

44*57 


O.ylbbn 

O * 4908 


1.866 

49.22 


O.OI 848 

II % 9888 


2.502 

64.91 


0.02474 

0.8918 



Distribution of Trxetrtl 

AWIMS AT J5*‘ 

BETWEEN; 



(Kelo«o*sKI and Andr uAMnko, %wM . 1 



Water and Benzene 


Water 

and Toluene 


Om. MOlS. 

(CoHfiM* wr nur 

1 


hjN mr lifer 

* 1 

H 2 0 layer! l) C e R e wwiiiP 

u f 

H^O layer { IT 


4* 

0.0156 

0.1794 

0.087 

0.0046 

0.02 19 

0.14 

0.0200 

0.3356 

0.085 

0,0089 

0.0579 

0 . u 

0.0417 

0.5280 

0.079 

0,0096 

0.0792 

0 . u 

O.O762 

1.1333 

O.068 

0.1042 

4« oHim$ 

0 . Hi 

0.1221 

1.9311 

O.O84 

0. 1518 

4 »? 490 

0,09 

0.2152 

3-3049 

0.085 

0,2994 

9.5 180 

O. 06 S 

O.2781 

4 . 7 l 67 

0.059 

0.3577 

5 . 5 ,0*0 

O .065 


Distribution of Trxetryl hmnn Butwiin Wayii aim 


(Hoar# «m «ipi U. li»u. i 


-0 

Um. ftutv. (V b »j|W 

Hat . 

l 

per liter an. Uyir 

c»*ef, 

18 

0.0190 

0 . 4.4 4 

25 

0*0104 

0 . 099 

25 

0 . 0 * 3 * 

0,099 

32.35 

0 * 04,42 

0 , 089 


Similar data at other temperatures an* five** by tUnfKHch and Hebal d t, 

1899; and Hantzsch and Vagi* 1901. 

Results for the total and partial vafmr pressures at m>% : ' *»f pi it lire 
of tri ethyl amine and methyl alcohol and of tri ethyl amn«* and ethyl 
ether are given by Joukovnky, 4934* 

Freezing-point data for mixtures of tn ethyl am nr ami each of the 
following compounds: benzene, nitro benzene, formic and and uirboa 
disulfide, are given by Joukovoky, 10)n* 

TRI ETHYL AMINE HBr, HO! and HI 


Solubility of Back Separately in Water km tn CniampmH. 

am Turn# r * I VIS ,) 


Compound 


r#miiA 


M, fmpmm %**r am. empmrn par 
%m 0 *, »om ***. 


Tri ethyl amine Hydrobromide «C*H«l-N.HHr 
" " ” Hydrochlor * 6 3 

" " " Hydrlodide 




U7.m 
• 0 


23.99 
n. j7 
«j. j 



PENTA BROMO TOLUENE 


C«Br 6 CH 3 . 


7 3 


100 cc Methyl Alcohol 
" " Ethyl 


(<J = o.797S) dissolve 0.0108 gm. C.Br^CH, at 20°. 
(96%) " 0.0*104 " " 3 •• » 

(Schulz, 1929.) 


NITRO DICHLORO BENZOIC ACID (5) N0 2 (2,4)C1 2 C 6 H 2 OX)H. 

Freezing-point data for mixtures of 5 nitro 2.4 dichloro benzoic acid 
and 5 nitro, 4-oxy, 2-chloro benzoic acid are given by Grimm, Gunther 
and Titus, 1931- 


TRI NITRO BENZOIC ACID 1.2.4.6 C fl H 8 (NO*) 3 C 00 H. 

Solubility of Trinitro Bkhzoic Acid in Water and Organic Solvents at 2s 0 . 

(Deavergnes, 1931.) 


Solvent 


Oma. C e H 2 (N0 2 ) 3 C00H 
per 100 gms. solvent 


Solvent 


Oma. C 6 H 2 (N0 2 ) 3 C00H 
per 100 gms. solvent 


h° 

CH.COOCoH. 

(c 3 3 )„c 6 6 
96% c 8 h b oh 
100 % ' " 
CH30H3 


2.053(23.5° ] 

1 c8cf 3 

0*31 

4.180(50°) 

0.37 

21.05 

<W 8 o 

14.07 

22. 12 

cs„ 

cc? 4 

0.14 

27-53 

0.07 

26.59 

c # h 8 ch 3 

0.38 

50.69 

Distribution 

of Trinitro Benzoic 

Acid Between 


Water and Ethyl Ether at 2$ p . 

(Smith. 1921-2) 


Qm. Mola. 1 . 2 . 4.6 

(N 0 ^) 3 c 6 h 2 G 00 h per liter 

2 

H^o'TayerlT) 

( c 2 h 6 ) 2° * & y er ( 2 ) x 

1 

1.09 

0.20 

Cl 

00 

r-1 

O 

2.56 

O.84 

0.328 

4.80 

2.20 

0.458 

8.28 

5.88 

0.710 


NITRO PHENYL CHLOROFORM NO £ C fl H 4 CCl 3 . 

Freezing-point data for. mixtures of a, ss and p nitro phenyl, 
chloroform are given by Hollman, Vermeulen and de Mooy, 1914.) 


Diiodo SALYCILIC ACID I,( 3,r* )C a H,COOH (i) OH (»). 

One liter of water dissolves 0.166 gm. of the compound at io° and 0.19a gm. 
at a 5 °. ( Cofraan, 1920 .) 

SULFO BENZOIC ACID CHLORIDE OOCl.C fl H 4 .S 0 2 Cl. 

Freezing-point data for mixtures of sulfo benzoic acid chlorides 
and benzene di sulfo chloride are given by Maarse, 1914. 
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BR0M0 NITRO BENZOIC ACID N0 2 -Rr.C # H s OOOH. 


Solubility OF Nitrobromobenzoic Acids and of Nuuochi.orobkszoic 
Acids in Water at 25 0 . 

(HoBcman, ej to .) 


Add. 


C » m %. Acid i»cr 
too ct*. Sol. 


QH3COOH.NOs.Br 1.2.3 o. 033 
c6H3COOH.NOJ.BrI.2-s 0.741 


At id. 

QHaOXHI.NOjCl *.a. t 
QH 4 aX>H.N03.Ct 1.2.5 


, At'kl per 
um tc, Sol, 

0.047 

0.907 


Holleman also gives data for the solubility of various mixture of the atxtvc 
two bromo compounds and of the two dtlorn rompximb am! %m*H the result» for 
estimating the quantity of each in an unknown mixture. 


DI CHL0H0 BENZOIC ACIDS CI*C fl H 3 C(X)H. 
Freezing-point data are*given for: 


2.5 Dichloro benzoic acid 1 ® chloro hentsne, arid. 

" w M M * 1 2-3 Dichloro benzoic arid. 

(Hope and Hi ley, juj *,1 


CHELIDONIC ACID 0 ? IMVII,O. 

100 gms. sat. sol. of chduhmic add in water contain 1. gmv (! fl 4 <t s at 

4 \Wluilt*, ttM. ] 

100 gms. sat. sol. of eheiidonic nciil too.'* molar a q. II|B 0 4 «*»»l. rnutdit t, »j ^us, 
C 7 IU Os at v/>«, < VrrW.t#. i«m h 


DI NITRO BENZOIC ACID 3.s(NO t ) # C # H*.aX>H. 


Solubility or 3.5 DittiTio Bsusoxc Act* m 
Aquious Solution# or Hto«ocklo*ic Acx* at 
(Mmm nxctmtu*, im». 1 


0». Equivalent^ per liter 

OB#. Jftwtvftitfttg p»r Ut«r 

' «ei 


' mi 


0.0 

O.OO63S 

7-JJb 

0.011891 

r-s^s 

0.00398 


O.OO96S 

2.908 

0.00470 

Ml. 27 

O.OM195 

4-594 

a.OO$83 

II. 7 A 

Cl. 0 U40 

5.657 

0.00690 



nltroBBNZOIC ACIDS C,H,{Nt>,),ClX)H. 

1,3.5 and l 2,4, 



Solubility of 3.5 amp of 2.4 DiNtuciiiDLs/otr A* tie* ts At . nnmv ^ 
Solution# of Homo* At mtaip a* 25'*. 

(Philip unit tfwy I 


Gm. per *00 «c. Sat. Sol. 

t.m* |«*i 

f «** * j s%i V*l 

CILCOONa, 

j.jUILCNIWiCIJOH. 

1 Ha chin#. 

# it itbMh'i ««HL 

O 

0.13H 

O 

0 0572 

O.O976 

0-3392 

0,0*176 

0. JO 56 

O.2428 

0.6720 

0.2428 

0.5444 

O.4846 

1 .201 

0,4846 

0 50 i 3 

©.9718 

2.115 

O.9718 

0 7440 



Solubility of 1.3.5 Dinitrobenzoic Acid in Water at High Temperatures, 
Determined by the Synthetic Method. 

(Flaschner and Rankin, 1910.) 



Gms. Acid per 


Gms. Acid per 

100 Gms. Sol. 

+0 

Gms. Acid per 

%> * 

ioo Gms. Sol. 


I* • 

100 Gms. Sol. 

123.8 crit. 

t. ... 

123 

66.s 

160 

9O.9 

1x3 

4-4 

125 

72.7 

180 

95 

120 

9-3 

130 

79-3 

200 

99 

121 

14.s 

140 

85-7 

206 

100 

122 

40 

150 

89 




SOLUBILITY OF 1 . 3*5 JDlNITRO BENZOIC AciJQ IN AQUEOUS SOLUTIONS 


of Salts at 25°. 

(d© Szyszkowskl, 1914.) 

Normality F. per 1000 gm s. sat, solution In 

of aq. «alt solution, aqueous Kill. aqueous NaCL aqueous K.NO,. 

0.0 (=H S 0)...__ 6. 168 . io” 3 6.i68.l<r* 6.344-IO- 3 

o .<>33 . 6,397 » 

o,o5. 6.471 » 

0.10. 6.58i » 6.412 » - 

o.i43,. 6.546 » 

0.7,5. 6.54o » 6.3o5 » 7.499 1} 

0.60.... 6.470 ” 6.161 » 0.09.5 » 

1.00. 6 .i 47 M 5.389 » 8.9 i 3 >» 

Tf- 7 ^. - ~ 9-970 » 


Solubility of 1 . 3.5 Dinitro Benzoic Acid at 25 ° in : 
(de Sxyszkowskr, 1914.) 


Aqueous solutions GeH 6 in presence 

of KCl in presence of GcH«. of aqueous solutions of KOI. 


Normality 

Gm. mols. i.:i.8 (NO,), 0 , 11 ,.COOH 

Normality of aq.KCl 

Gm. mols. 1 .H .3 

(«o,),c fl ii,.(X)on 

of aq. K.G1, 

per 1000 gtnu. 

*at. nq. «ol. 

In contact 1 

vlth C A II r ,. 

per 1000 gms. sat. sol. In C n II M . 

0.0 

6 . 7 . 53 . 

, IO"* 3 

O. 

.0 

8.67ft. 

V>“ 3 

O, l 

6.62'' 

» 

0. 

l 

8 . 47 <> 


0.25 

6.697 

» 

O. 

.75 

8.447 

» 

0, 5 o 

6.589 

» 

O. 

. 5 o 

8 . 35 ?. 


0,7 5 

6 . 49 * 

0 

O. 

.75 

8.820 

» 

i . 00 

6 . 32.3 

>y 

1. 

.00 

8.268 

p 

2.00 

5 . 6 i 1 


2, 

.00 

8 .o 85 

» 


Distribution of 1 . 3.5 Dinitro Benzoic Acid Between : 

(d© Szyszkowski, 1914 .) 

Water and Benzene Water and Benzene Water and Chloroform 

at 25 ”. at 40 °. at 25 *. 

Ora. mots. Gm. mols/ 1 Gin. mols. 

t.3.8 (NO,), G, II, COOH 1.3.5 (NO,), C 4 II, COOK 1.3.8 (NO,), C« II, COOK 

per too© Rim. per 1000 gms. per 1000 gras. 



II, 0 layer. 


C<t Ha 1 

ayer. 


11,0 layer. 

t 

C, II, layer. 


H, 0 1 

layer. 

CIIG 1 , 1 

layer. 

I 

.009. 

1 <r z 

1 

.120. 

IO 3 

2 

. 059 . 

ur A 

2 

.462. 

IO'"” 3 

1 

.245 

IO™ 3 

0.658. 


I 

.608 

» 

1 

.982 


3 

. 120 

» 

3 

. 925 

w 

1 

.835 

» 

1 .o55 

» 

3 

.727 

» 

4 

.686 

» 

4 

.135 

» 

5 

.393 

» 

3 

.367 

» 

2.225 

# 

4 

•794 

» 

r> 

• 4?3 

» 

6 

.480 

» 

9 

,63o 

0 

5, 

.237 

»> 

4.190 

» 

6 

.2.58 


8 

,676 

#* 

7 

.536 

» 

11 

.610 

» 

6 

,273 

» 

5 .1 58 

»* 






IO 

. 1 5o 

» 

*7 

- 94 <> 

» 







‘♦Both layers w©r© saturated with 1.3.5 Dinitro Benzoic Acicl. 


One liter of Benzene sat. with 1.3.5 Dinitro Benzene contains 
0.00488 gm. mol. INOg) 8 C 6 H 3 C00H at 2S 0 . Szyszkowski, 1928.) 
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Distribution of 

i. 3 /> Dinitro Benzoic: 

A00 at ii‘i w 6r:rwRXK ; 





(Smith, 




Water and Chloroform. 

Water ami Kthvl Id her 

Water ami \vh 

*ue. 

MllUmoU. 


StUUmnK 


Kuiimui*. 


i. 3.5 (NO.), CII, COOH 


i.a.tiNO 

-.cji.cmm 


1 i i no,*,< ., Uj r'ltniv 


per 

Iter or 


per 

titer t*f 


pry Uin nf 


11*0 

^ ClTlTl, ’ 

d. 

11,0 

" 7^,0 

r, 

n,o Ml Ul, ’ 

r. 

layer (C*}. 

layer(C s ). 

<S 

layer it:,!. 

}a%»*r <, 

d * 

l»|ry I J l.|>n t iJ( 

*»' 

1. 45 o 

0.975 

0.675 

0. I lh 5 

l ,0j7 % 

r 9 

i d l . 11 

0,75 

1.995. 

i . 4 5 5 

0.71.5 

0. i85o 

1 .Hi 

9.H 

'« . \u * , | 4 * 

0,87 5 

2*855 

5.38 

0.834 

0.55 5 

».655 

it .8 

i. I 5 . , 9 * 

0.9 16 

4.o4 

3.71 

0.918 

0.595 

3.885 

1 1.5 

5 • * * * *. 5* 1 

t . ti 




0,365 


17/1 



Distribution ok 

1.5,4 Dinitro Benzoic Atn> ai Hr 

iwuen ; .Nmith, tnii.tri'jrj , 


Water and Chloroform. Wat or am! Ktlnl Klhe», \\ .not \ \ !*•«*«*. 


Mlliimols. 

1 . 2 . 4 iNO s M:«H 3 t:OOH 
per liter of 

c. 

MiltlmnU 

l • l„\0 (l |Jl s Otllll 

per llirrjO. 


M«ll 

i VO ,t . tf * milt 

t‘.» \ih t «.r 


11,0 

at ci 9 

11,0 

« ,i», ,o 

* *. 

11,0 t n m M 


lav erd’.i). 

layer (C;l. 

tV 

liner it:, 

iaver tt' + 

t , ‘ 

l.«V» » , i on-* t , 

< , * 

6.78 

<>. 4 o 

0,059 

0.67 

o,6H 

0,91 

I* « ’ H «t , 11 • 

*». O i»| 

7.85 

0.55 

0,070 

1,1* 

l ,69 

1. it 

; .H * 0 , 3 * 

0.0711 

8.63 

0.70 

0.081 5 

I . 1 » 

•* . 51 

1.; i 

8 . t>o »», **o 

**, «*8l 

10.95 

I . 10 

0. too 

1 -7 «» 

>. 19 » 

;, oh 

•" , ”8 

».78 

I, t • 

lo 0 * t M» 

**, |ot» 


Dinitro p oxyBENZOIC ACID <yirf)II(NU,),OH)lf. 

SOLfJBILITY OK MIXTURES OK DlMlTRO V\U\ OXYHHN/tlU* At ft* \\U OuiWt 

Compounds in Aasot.um Km yu Auottou \t 

(MiirilrMWiI, 1*1*1 ) 


Dinitro p Oxybenxote 
Acid -f Phenanthrene* 


Dinitro p C>*ylH‘it/*dr 
Add f* Mum cue, 


Dinitro /»c Kvt«*n/mr 
Arid p Krtrni*. 


Gmn. m;r 100 gms» 


(#ms. turf tmi t imv 


tons t*rf t>*i i«m« 


Sat. Sol. 

Solid Phase. 

Sal 

Sol 

Solid 


*4l 

/«4 

Sol»,| 

Acid. 

Phenan- 

fchrenc. 

Adit. 


i'Uw, 


Aid, 

8 rtf l*r. 


2.0483 

OI333 

Add 

2, 0-140 

0 12 42 

Add 

2 

0 J i 2 

O 

Am4 

2.0776 

0.2796 

u 

2.0823 

0 3484 

»* 

2 

04 'i.i 

c* t .1 46 


2.1249 

0.5267 

u 

2.1045 

0 4844 

0 

2 


i* 4-Mfi 


2 .2195 

1.0311 

u 

J. 1744 

©. HgfiO 

»• 

2 

t 

u vi 62 


2.2883 

*•43*0 

«» 

2, 26 t 8 

I 4308 


2 

-M4 f * 

1 04 X 9 


1.2171 

6.0092 

Phenanthrrne 

1 ,O 49 O 

3 86 iH 

tdMarrnr 

2 

to {-1 

1 U* 4 4 


0 . 868 t 

5-8300 

“ 

O 8004 

5 7566 


I 


t 

Erl r*if» 

0.6017 

5.0890 

4 ‘ 

O. 562 O 

3 6542 

•» 

O 

V A r * 

4 4 2 


0.3487 

5-5 6 “) 

*’ 

O 39 OO 

3 v 8 tt 

*» 

e# 

v h»j ;* 

> 6 ! 4 * 


0.2157 

5 ■ 4800 

11 

0.2113 

3 50*14 

*» 

0 

-; 4' 4 

2 H,|f»6 

»• 

0 

5-378i 


0 

3 4**3 


0 

2 2/94 



MECONIC ALCID G 7 fltO T . 311 , 0 . 

too cc, sat. .sol, of | Water contain o.ftf gnu i\ % ll fc ID *t i * M , 

Meconic add in / Aq, o.$ mol, solution contipn i,o *•{«, «7, If* ID at -#5D 

*VrtkiMtr k tfJN,- 





473 


c 7 h 5 


TRI BROMO TOLUENES Br 3 C @ H 2 CH 3 . 

Freezing-point data for binary mixtures of isomeric tri bromo toluenes 
are given by Jaeger, 1904. 

CYAN BENZENE C e H 6 CN. 

Freezing-point data for mixtures of cyan benzene and chloro benzene 
are given by Pascal, 1913. 

2-BENZO THIAZOLE THIOL C fl H 4 SC(SH) 

Freezing-point data for mixtures of: 

2 -Benzo Thiazole thiol +Methylene aniline (Kojima and Nagai, 1931 .) 

" " M +Diphenyl guanidine (Minotoya, Kojima and Nagai, 

1931*) 


BENZOYL CHLORIDE C e H 5 C0Cl. 

Freezing-point data for mixtures of benzoyl chloride and phenol are 
given by Tsakalotos and Guye, 1910 . 

NITRO BENZOIC ALDEHYDE ffi (N0 2 )C e H 4 CH0. 

Freezing-point data for mixtures of nitro benzoic aldehyde and benzoic 
acid are given by Passernii, 1924 . ' 


Brom, Chlor and lodoBENZOIC ACIDS. 

Solubility in Water at 25 0 . (Paul, 1894; Ldwenherz, 1898; Vaubei, 189s.) 

__ a * _ 


Compound. 

Formula. 

Per 1000 cc. Aqueous Solution. 
Grams. Gram Mol. 

Brombenzoic Acid 

CeH 4 Br.CQOH (ortho) 

1.856 

O.OO924 

Brombenzoic Acid 

QftBr.COOH (meta) 

0.402 

0.00200 

Brombenzoic Acid 

C,H 4 Br.COOH (para) 

0.056 

0.00028 

Chlorbenzoie Acid 

C 6 H 4 Cl.COOH (ortho) 

2.087 

O.OI333 

Iodobenzoic Acid 

CoKUI.COOH (ortho) 

0.952 

O.OO384 

Iodobenzoic Acid 

CoHaI-COOH (meta) 

O.Il6 

0.60047 

Iodobenzoic Acid 

CgKUI.COOH (para) 

0.027 

(Kodpal, 191a.) 

The following results at 28°. (Sieger, 1912.) 


Chlorobenzoic acid 

C 6 H 4 CICOOH (ortho) 

2.25 

. . . 

tt 

“ (meta) 

0.45 

. . . 

(t 

u (para) 

0.093 



Mutual Solubility of Bromo and Chlorobenzoic Acids and Water at High 
Temperatures, Determined by Synthetic Method. ;(Fia»chner and Rankin, 1910.) 
p Bromobenzoie o Chlorobenzoic m Chlorobenzoic p Chlorobenzoic 
Acid Hr* Water. Acid + Water. Acid + Water. Acid + Water. 


t*of 

Melting. 

Gms. Acid 
per xoo Gms. 
Mixture. 

t ft of 

Melting. 

Gms. Add 
per 100 Gms. 
Mixture. 

tf of 
Melting. 

Gms. Acid 
per 100 Gms. 
Mixture. 

t°of 

Melting. 

Gms. Add 
per 100 Gms. 
Mixture. 

170 (Grit. sol. temp.) 

00 

8 

w 

5-5 

I23 

4.2 

167 (crit. t.) 

169 

3 

102.7 

10 

123.8 

18.9 

102 

3 

l 8 o 

6.2 

104 

20 

142.8(crit.t.)34.3 

170 

5-4 

190 

10.5 

126.2(crit.t.) 34.9 

123.8 

75.8 

l 8 o 

xo 

196 

27 

104 

76 

125 

81.5 

183 

14-5 

200 

6x 

no 

85-3 

130 

87-5 

184 

21.5 

210 

80 

120 

92 

140 

93-2 

187 

47 

220 

88.3 

* 3 ° 

96.5 

150 

97 -5 

200 

79-5 

240 

96.9 

139-5 

100 

156 

100 

220 

92 
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Distribution of & Bromo Benzoic Acid at 25° Between 
Water and Chloroform. 

(Smith and White, 1929.) 


Om. Hols. 0 Br C e H 4 C00H per liter 
^^oTayerTr) ^CHClg 


Gm. Mole. 0 Br C 6 H 4 C 00 H per liter 
7 H^0 layer(1) “"^alci^Tayer(2p 


0.00290 0.0205 

0.00343 O.O282 

0.00390 O.O365 


0.00422 

0.004SS 

O.OO489 


0.0422 

0.0493 

0.0567 


Chloro BENZOIC ACIDS 0, ffi and p CI.C 6 H 4 .C 00 H. 


Solubility of Chloro Benzoic Acids in Water at 25°. 


Acid 


Om®. Cl.C e H 4 C 00 H per liter 


Ortho Chloro Benzoic Acid 

Meta 

Para 


2.13(1) 2.08(2) 

0.38s 0.41 

0.068 0.07? 


(1) Osol and Kilpatrick, 1933; (2) Reyer, 1923* 

1000 gins. H 2 0 dissolve approx. 0.04 gm. p CX.C 0 H 4 .OOOH (Microbie 
Acid). (Otto, 1917, 1925.) 


Solubility of Chloro Benzoic Acids in Aqueous Potassium Chloride 
Solutions at 25°. 

(Osol and Kilpatrick, 1933.) 

The experiments are concerned with the relation of the activity 
coefficients of the molecules of chloro benzoic acids and the "sailing 
out" or "salting in" effect in aqueous salt solutions. In order to 
minimize the correction for the part present as ions, buffer solutions 
were used in all cases. These are characterized only in terms of molar 
concentrations of sodium salt. 

Results for: 


0 Chloro benzoic acid In 1 Chloro benzole acid in p Chloro bemotc acid in 
0.01 molar sodium salt 0.00212 molar a odium salt 0.000542 malar sodium salt 


Om. Hols. KC1 

'd. of 

- 4 - 

Total gm. mol. 

r d. of 

Total gm. mol 3 r 


^otSTSTSoT 

per liter 

sat. 

0 cic q h 4 cqoh 

sat. 

m C 1 C 6 H 4 C 00 H 

Ml. 

P cic 6 b 4 cooh 

In each case 

sol. 

per liter 

sol. 

per liter 

sol. 

par liter 

0.1 

1.002 

0.01137 

—. 

— 

—n 

— 

0.2 

— 

— 

1.007 

0.00199 

* 

— 

0.3 

1.012 

0.01086 

— 

—- 

—* 

— 

0.5 

1.021 

0.01014 

1.020 

O.OO183 

1.020 

0.000331 

0.75 

— 

— 

1.031 

0.OOX67 

«— 

— 

1.0 

1.042 

O.OO861 

1.042 

0.OO158 

1.041 

0.000273 

1*5 

— 

— 

I.064 

0.00127 

1.063 

0.000235 

2.0 

1.087 

0.00607 

— 

— 

I.086 

0.000206 

2.5 

— 

— 

— 

— 

1.107 

0.000156 


Results similar to the above are given for aqueous solutions of Nad, 
LiCl, KBr, NaC 10 4 , CsCl, sodium chloro benzoates, sodium benzene sulfonate, 
sodium toluene sulfonate and Sodium p naphthalene sulfonate. 
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Solubility of Orthochlorobenzoic Acid in Aq. Solutions of Sodium Ace¬ 
tate, Sodium Formate and Potassium Formate at 25 0 . (Philip and Gamer, 1909.) 


In Aq. CH s COONa. 

Grams per Liter. 


In Aq. HCOONa. 

Grams per Liter. 


In Aq. HCOOK. 


CHjCOONa. 

CsHiCICOOH. 

HCOONa. 

CsHiCICOOH. 

&COOK. 

CelLCICOOH!. 

I.OO9 

3-599 

0.843 

3-381 

O 

2.128 

2.484 

6.181 

2.102 

5-258 

1.025 

3-396 

5.027 

15.60 

4.I96 

7-637 

2-563 

5.226 

IO.07 

18.27 

8.4IO 

II .02 

5 124 

7-543 


Distribution of Ortho Chloro Benzoic Acid at 25 0 Between: 

(Smith and White, 1929 .) 


Water and Chloroform 

Ora, mols. 0 ClC a H.COOH per ; 


Water and Toluene 


/ HgO layer 

CHClg layer ' 

r~ 

H^O layer 

C 6 H 5 CH 3 layerV 

0.00231 

0.0108 


O.OO422 

0.00931 

0.00290 

0.0152 


O.OO462 

0.0110 

0.0317 

0.0176 


0.00528 

0.0143 

0.0357 

0.0207 


0.00581 

0.0172 

0.0403 

O.O264 


0.00686 

0.0238 

0.0502 

O.O365 


0.00792 

0.0319 

Distribution of Meta Chloro Benzoic 

Acid 

at 25° Between: 


(Smith and White, 1929 .) 



Water and Chloroform 


Water and Toluene 

Ora. mol. ffl CIC^COOH per liter 

om. 

. mol. m ClCflH.COOH per liter 
_ 6 N_ 

f H g 0 layer 

CHCLj layer' 

1 

H 2 0 layer 

CgHgCHg layer' 

0.00028 

O.OO94 


0.000924 

0.01148 

0.00035 

0.0114 


0.00099 

0.0128 

0.00042 

0.0131 


0.00119 

O.O169 

0.00056 

0.0151 


0.00139 

0.0222 

0.00070 

0.0175 


0.00152 

0.0251 

Distribution of Para Chloro Benzoic 

Acid 

at 25 0 Between: 


(Smith and White, 1929 .) 



Water and Chloroform 


Water and Toluene 

Q#». mol. P CICgH.COOH per liter 

Qm 

. mol. p ClC fi H 4 COOH per liter 

' %6 layer 

CHC 1 3 layer'' 


HgO layer 

C 6 H 5 CH 3 1&yer 

0.00021 

O.OO46 


0.000416 

0.00333 

0.00025 

0.0053 


0.000455 

0.00351 

O.OOO364 

0.0067 


0.000520 

O.OO364 

0.00049 

0.0078 


0.000585 

0.00377 

O.OOO66 

0.0081 


0.000660 

0.00440 
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Distribution of Ortho Chloro Benzoic Acir» at £ 5 ° Betwkkn : 
(Smith, 1921 - 1922 .) 


Water and Chloroform. 

Water and El In 1 

Ether. 

Water 

and Xyl 

ene. 

Mi 111 mots, uCl.C^COOH 


MllUmols. 0 (it 

.C # ll,a>OH 


MIlllmoK oCl 

CJI,COOH 


per tiler of 


per Utei 

• of 


per liter of 


- .- —- 


— - 

——.—* - 


... » 

—.•• 


HjO uru/ 

C, 

rr a o 


c 9 . 

n,o 

< „II 


l a> er (C t >. layer (C 9 i. 

<v 

layer (C,i. 

layer i(I 9 i 

c, 

layer <C, . 

laver ;C,I- 

<V 

0.492 0 -649 

I . 320 

O. loo 

I . 3 oo 

1 3 .ooi 

1 • *9 

o. 600 

0. 5 o 5 

0.649 1.072 

i . 655 

0. l 45 

■»-4i / > 

16 .65 

1. 55 

0.975 

0 63 o 

0 

Oi 

cc 

oc 

1.955 

O. 192 r ) 

3 .707 > 

19.30 

1.75 

i . 3 ? 5 

797 

1.07) 2.690 

2. 5 o 

o.25o 

>.67 

99.65 

9. 3 o 

> . 90 

0.956 



1.360 

t).6X 

96.80 

4.55 

7. 15 

t. 63 


Solubility 

of Ortho, 

Meta and 

Para ( 

hu.oRo Benzoic 

Acids 

IN UlItV/.l'NE 




AND IN 

Normal 

11 MPTANK. 






(Sidgwiok 

ami Kwbank, 1 U 21 a. ! 





Results for 

n 

•suits lor 

Results for 


0 

coon 

C, ; II 

tit C(M)Ii.C (; I! 4 .CI. 

P 

00 * 1 .C^H*.Cl 




(Inis. • 


(■ills. 


Lins 



0 COOll.CJI.dl 


m cooii.t;,.n tit 


p (.0011 C*H, Cl 



t>< 

r too Kins, 


per J (Ml Km**, 


per urn gms. 

Solvent. 

t". 


sal. Mil. 

t'. 

sal, sot. 

t“ 

sat. util 

Benzene ... 

140 

3 

I 0 O .0 

1 54 . 5 

100 .0 

241 .5 

1 OO. 0 

» ... 

199 

5 

9°-9 

142.5 

9 1 * 2 

23 - 2.5 

92.9 

» ... 

11 3 

•9 

70.4 

1 9.5 . 3 

7 I.l 5 

2 19.7 

72.9 

> 

99 

.6 

5 o.o 8 

108.0 

49.0 

194.0 

.4 2. 5 

» ... 

89 

/ 

29.81 

4 ) 3-7 

3 o. 1 

17 * 2.5 

3 o, 5 

0 ... 

97 

- 

9 • 9 1 

6 5 . 5 

9.6; 

t 3;.4 

io .3 

» ... 

44 

8 

5.15 

5 1.2 

1.96 

* 19- 1 

5.3 

» ... 

26 

.0 

1.98 

35.8 

9.9 t 

93.6 

t .98 

n Heptane.. 

134 

7 

88.68 

< 47-7 

89.82 

997.6 

76.86 

» 

129 

8 

68.76 

1 jo. 1 

7 o.o 5 

918 .3 

4 1. 3 o 

» 

126 

0 

86.89 

134 . 9 , 

5 o .06 

907.2 

3 t .«3 

>* 

112 

.8 

12 .55 

19.8.1 

3 o. 6 o 

180.0 

10,09 

» 

108 

.8 

10.42 

to. 5.8 

<)•«)« 

Hi 4.3 

4.96 

" 

94 

.8 

4.6i 

89.6 

.1.4s 

136 . t 

1.69 

» 

79 

.0 

2.47 

72.2 

i .<)■> 




Mutual Solubilities of the Three Chlorobkhzoic Acids. 

(Johnston and Jones, 18 & 8 .) 

Results for mixtures of: 


p 

and 

m C1C 6 H 

4 cooh 

0 and 

p cicyi 

4 C00H 

m 

and p Cl C 0 f 

4 0 CX)H 



MOl. 

0 

* 

Solid 

Phase 



MOl. % 

0 

Solid 

Ph&ae 

t° 


MOl * % 

i 

solid 

Phan* 

139 . 

9 

100 


9 

137 - 

0 

93.3 

9 

1 S 3 * 

S 

100 

m 

135 - 

1 

90 . 

4 

n 

134 . 

3 

88.9 

11 

149 * 

0 

90.9 

M 

128. 

5 

80, 

1 

11 

131. 

8 

— 

" + P 

14 5 . 

3 

8s* 3 

tt 

122. 

2 

70 , 

7 

11 

134. 

9 

84.8 

P 

140 . 

0 


" 4 p 

112. 

6 

58 

3 

n 

153 - 

0 

77.5 

Tt 

145 . 

4 

77*3 

R 

108. 

7 

— 


" +m 

160. 

3 

74 • 3 

11 

176, 

0 

62.9 

T. 

111. 

3 

52 , 

. l 

m 

170. 

1 

70.1 

H 

196. 

2 

49*2 

«t 

123. 

8 

40 . 

.8 

11 

186. 

9 

59-3 

II 

200. 

a 

45*9 

tt 

132. 

6 

30 , 

-9 

11 

209. 

4 

39*4 

It 

212. 

7 

35*0 

m 

138. 

7 

23 - 

• 5 

it 

220. 

9 

26.9 

II 

222 . 

7 

23-8 

1 * 

144 < 

3 

15. 

• 7 

it 

223, 

6 

22.6 

II 

233 * 

3 

9.6 

tt 

148. 

2 

9. 

.8 

11 

233* 

5 

9*6 

II 

239. 

5 

0.0 

it 

153 « 

5 

0. 

.0 

ji 

239 - 

5 

0.0 

It 
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Solubility of Chloro Benzoic Acids in Several Solvents. 

(Chapas, 1930.) 

Results for Ortho Chloro benzoic acid Results for Meta Chloro benzoic acid 





Om. Mol. 




Om. Mol. 




cic 6 h 4 cooh 

per 100 gm. mo Is. 




cic 6 h 4 cooh 
per 100 gm. mols 


Solvent 

t° 


Solvent 

t° 




sat. sol. 




sat. sol. 

Chloro benzene 14 

0.92 

Chloro benzene 

32.2 

1.38 


m 

" 32.2 

2.09 

Q 

chloro toluene 

32-5 

1.56 

9 

chloro 

toluenei8.4 

1.04 

m 

11 n 

19 -4 

0.83 

it 

11 

M 32.0 

I.96 

11 

n 11 

32.5 

1.55 

P 

chloro 

toluenei9.4 

1. 11 





" 

11 

M 32.2 

1*97 






Fluoro BENZOIC ACIDS o, m and p F. C 6 H 4 .C 00 !I. 

Solubility of Fluoro Benzoic Acids in Water. 



Oms. F. C„H.C 00 H 
6 4 

per liter sat. 

Acid 

/ 25 °( 1 ) 

32 °( 2 ) 

Ortho Fluoro Benzoic Acid 

7.23 

8.82 

Meta 

1.50 

3.08 

Para 

1.22 

1.07 


(i) Reyer, 1923; (2) Slothouwer, 1914- 


Solubility of Chlorobenzoic Acids in Several Solvents at 14-16°. 

(Bornwatcr and llolhrman, ryii.) 

(Inis. iKtr 100 cc. Sat. Solution. 


ri’Mnmm. 


Ligroin 0.07 

Carbon Tet rachloride o. 58 
Benzene 0.92 

Carbon Disulfide 0.52 

75 % Aq. Acetic Acid 6.22 

Ethyl Ether 16.96 

Acetone 28.42 

Ethyl Acetate 13.20 


m GIUTCOOH. 

0.084 
O.48 
0.66 
0.62 

14 


p CfILCICOOfiL 
trace 
0.04 
0.017 
0.016 
0.32 
1.72 
2.58 
1.64 


lodoBENZOIC ACID p C 0 H 4 ICOOII. 

Mutual Solubility of Para Iodobenzoic Acid and Water at High Tem¬ 
peratures Determined by the Synthetic Method. 

(Ma&uhner andeRaakin, iyio.) 

0 f (Jms. Add ix-*r t°of Gnw. Acid i>er t° of Gma. Acid per 

Meltinj;. 100 Gms. Mixture. Melting. 100 Gins. Mixture. Melting. 100 Gms, Mixture. 


175 erit. sol. t. 


207 

22 

230 

87.4 

178 

3 

210 

41 

240 

92.7 

190 

5.8 

215 

<> 3 -S 

269 

98.1 

200 

10 

220 

77 

270 

100 
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Distribution of Ortho Iodo Benzoic Acid at 2t»° Between : (Smith, muim .) 

Water and Chloroform. Water and Ethyl Ether, Water and Xvlene. 

Ml Illinois. ( a ) I.C 4 H,.COOH Mllltmoh LC*H,,L‘OOW 

per liter of 


Mlllimols. o LC fi H 4 .COOH 
per liter of 


per liter of 


HjO 

layer (C,) 
0.248 
o.a44 
o. 287 
<>.335 
0.473 


CHOI, 

c 4j> 

11,0 

<C a H s M> 

t; B 

11,0 

<;«h* <ar 

layer (C,). 


layer (C t l. 

Ury^riC,). 

c,’ 


layer 

0 . 5 i *2 

2 .06 

0.02 38 

0. 5 of> 

21,2 

0 . 32 ) 

0.1 

0.493 

2 .02. 

o.o4<'>o 

0.861 

21.5 

O.60 

0,55 

0.680 

2.37 

u.0602. 

1, {00 

> 3.2 

l . IO 

2.20 

0.973 

2.90 

0.1010 

2 Mo 

26.2 



1 - 99 " 

4.21 







c 

o.538 
0.9 
2.00 


Freezing-point-data are given for mixtures of 


q, Cl and p Chloro benzoic acids! 1) 

<2, m and p Iodo benzoic acids! 3) 

Bromo benzoic acid 4 Iodo benzoic acid(3} 

Chloro " " + " " M (3) 

" " " + Benzoic acid! 1) (a) 

" " " f 2.$ di chloro benzoic acid!a) 

Iodo " •’ + Benzoic acid(3) 

" " M + Methyl benzoic acid!3) 

" " M + Oxy benzoic acid!3) 

Fluoro " n + Benzoic acid(4} 


(1) Bornvrater and Holleman, 1912; (2) Hope and Riley, 1923; !j) Lettre 
and Lehmann, 1938; (4) Koopal, 1911. 


Nitro BENZAL CHLORIDE (Nitro benzylidene chloride) NO^f^CHCl*. 

Freezing-point data for mixtures of o, m and p nitro benzylidene 
chlorides are given by Holleman, 1914; Holleman, Vermeulen and de Mooy, 
1914; and Vermeulen, 1914, 1928. 


SACCHARIN (1, Benzosulfonazolc, 2(1), one) C ft H4<^>NH* 

100 parts HgO dissolve 04 part at 25 0 and 4.17 parts at urn 0 . 

100 parts alcohol dissolve 4 parts at 25 0 . (ti, s. p, vni) 

100 gms. trichlorethylene tfissolve 0.012 gnu saccharin at i<\ 

(Writer ami Bruins, v)tn) 

Distribution of Saccharin at 25” Between: 


Water * and Ether 
(Marden, 1914.) 
Gms. Saccharin per: 


100 cc. H a 0 
Layer. 

O.0290 

0.0458 

0.0719 


Dist. Cocf. 


Water t and Amyl Acetate* 

(Marden, *9*4) 

Gmn, Saccharin t«?r: 


So cc. Ether 
Layer. 

0.6438 O.267 

0.0829 O.235 

O.I245 O.245 

' Slightly acidified with HQ. 


10$ CC. Aq. 
Lay* 


So cc. Amyl 
Acetate Layer. 


Ayer. 

0,0045 O.0700 

0.0065 0,0057 

0.0U4 O.I724 

f Containing % cc. cone. HQ per t 00 m . 


l>hi, Cml, 

O.0306 

0,0322 

O.OJtS 


.(HrnT nt ° f sacc * larin entering the ethereal layer is increased tty addition 
of HC 1 to the aqueous layer. With 5 cc. cone. HU per too cc. H,0, the di.stiiim- 
tion coefficient 13 reduced to 0.0624. 

Soi.ubu.ity op Saccharin in Mixtures op Ai.cohol an» Quinoi.ink at iiO-S?i°. 

... (Puchor aa<| Dohn, im .) 

Per cent quinoline in solvent. io.o aS.a 55 . o 90.0 Ho o „» ,, tm > 0 

Gms. saccharin per too gms. solvent, u.o ,.5 3.3 !i.o 7 -.n, , 
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NitroBENZALDIHYDES 'O, m and p C 6 H4NO9.CHO. 

Solubility of Ortho, Meta and Para Nitrobenzaldehydes in Water, 

(Sidgwick and Dash, 1922.) 

The sealed tube method was used at the higher temperatures and the Beckmann 
apparatus at the lower. The temperatures of the triple points (tr. pt.) corresponding 
to solid aldehyde in contact with two liquid layers, were determined in separate 
experiments and the composition estimated by extrapolation on the plotted curves 
S indicates solid mtrobenzaldehyde. The complete solubility curves were realized 
for the mcta and para compounds but that for the ortho compound could not be 
taken above ioo° on account of decomposition. 


Results for Ortho 

Nitro benzaldehyde. 

Results for Meta Nitro benzaldehyde:. 

t*. 

Wt. •/ „ 

o<:«H 4 No a .cno. 

t*. 

, Wt. •/ 

mC tt ILNO s .CHO, 

t°. 

Wt. °/n 

mC 6 H 4 NO s .CKO. 

66.9- 

. 0.70 

40.5... 

... 0.89 S 

212. 

(crit. sol. temp;) 

io 3 .1_ 

1.53 

75 . 1 ... 

0.96 

211.7. 

56.23 

166.0- 

4-75 

hi.9 .. 

1.95 

195.3...... 

78.77 

*■” .... 

* — 

i 36 - 4 --- 

... 3.01 

179.3.. 

86.75 

161.7- 

93.56 

147.I-•• 

.... 3.95 

167.0.__ 

9018 

i 45 .1- 

. 94 .80 

l 57 . 3 ... 

.... 4.9a 

152.0 . 

92.87 

ix 3 . 5 .... 

96.49 

18I.0... 

- 10, 5 i 

126.2. 

96.67 

63.8 _ 

. 99.00 

191.4-.. 

.... 14.o 3 

85.2 . 

97.83 

43 ..').... 

100.00 

205 . 4 .•. 

_ 23.35 

58 0 

100.00 

99 * 6 

39.7(0*. Pt.) 

• 99*9 

211.8... 

• ^ * 62 

51 . 0 (tr. pt.) . 


Results 

Wt, % 

/?e 6 H,NO i ,ciro. 

for Para, 

t\ 

Nitro benzaldehyde* 

, .WV/. 

p C^H 4 NO«.ChO. t". 

wt,% 

/ 7 C # H 4 NO*,CHO. 

90.2 - 

.. 0.97 s 

216 - 

<erU. sol. temp.) 

164.6. 

* 92 .74 

i 3 ' 2.4 — 

a. 91 

216.7.. 

51,92 

134.2 . 

96.70 

176.5 - 

8.78 

213 . 4 .. 

43.19 

106.5 . 

. 100.00 

20 5 ,4►.-• 

.• 20.67 

IJ 2 . 6 .. 

90. 65 

97* 1 

98.2 

2if) . 5 . ... 

•• 37.77 




loogrris. abs. Alcohol dissolve 3 a.i 4 gms. Nitre benzaldehyde at ao-iS*. (PuchorandDohn 1921.) 

» » Quinoline » 1.06 » » » » » 5 

ioo gins, equi-mol..mixture of Alcohol and Quinoline dissolve 7.07 gms. Nitro benzaldehyde 
at 2 o**25®. 


Meta NitroBENZALDEHYDE m QH4NO2.CHO. 

lOOCC. HsO dissolve 0.1625 gm. m CeldUNOa.CHO at 25 0 (Goldschmidt and Sunde, 1906.) 
“ I n HC 1 44 0.1813 44 

44 i n KC 1 44 0.1542 44 

“ 2 71 KCi “ 0.14X7 “ 


Ortho NitroBENZALDEHYDE 0 CtMfrOa.CHO. 

Solubility in Water and in Aqueous Solutions at 25 0 . 

(Goldschmidt and Sunde, 1906.) 



Gms. GHUNOs. 

Gms. CJLNOt. 

Solvent. 

Gms. GHiNOf 

Solvent. 

CHO per 100 cc. Solvent. 

Sat. Sol. 

CHO per ioo cc. 
Sat. Sol. 

CHO per ioo 
cc. Sat. Sol. 

h 2 o 

0.2316 i n NaCl 

O.1899 1 

n KNO3 

O.3199 

0.5 n HC 1 

0.2391 2 n “ 

O.I390 2 

n “ 

0*3419 

1 n “ 

0,2466 o.5«HN03 

0. 3 207 O. 

, 5 n NaNOo 

0.3013 

2 n u 

0.2658 1 n “ 

0-3758 1 

n “ 

O.3132 

1 nKCl 

2 n u 

0.2046 o.$nKNOz 
0.1912 

0.3123 2 

n “ 

O.32OI 
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N it roBENZ ALDEHYDES 


Solubility of Oktho, Mf.ta and Paba Nitbobenzaldfh yi.es in Benzene 

(Sidgwiok uiir Dash, 1933.) 

See remarks,^preceding page. B = solid benzene. 


Ortho Nitrobenzaldehyde 

Wt.o/o* 


r. « 

c c ir,NO,.cuo. 

5.1 . 

1. .17 B 

4.7 . 

4.47 15 

4-4 . 

3 - 5 1 b 

3.9...... 

4.98 B 

2.7. 

10.12 B 

1.2. 

i 5 .i 8 B 

— o .4 - 

20.09 B 

— i .5 . 

45 . 2.3 B 

— l.yiKuler.) 

26. 5 o 

— 1.2. 

a 6.85 

-H 1.2. 

•■»<)• 59 

4-9 . 

35.35 

8.2. 

40.24 

11 .3 . 

45.48 

i 3 .o. 

48.84 

1 5 .8. 

54.40 

19.4-- 

60.74 

24.G. 

70.98 

. 

76.28 

3o.2. 

81.60 

34.1. 

87.82 

3 c). 1. 

95.08 

d .5 . 

100.00 


Meta ISitroheir/.aldeh>de 
Wt.o/o. 


t*. m 

no 3 ci 

5.o. 

1.20 B 

4.7. 

2.40 B 

4-3. 

4.28 B 

4.ft. 

4.98 B 

2.4. 

10.14 B 

1.0. 

i5.15 B 

— 0.8(K'iU*c.) 

15.75 

-+• 0.9. 

16.16 

2.8. 

17.55 

4.9. 

19.0*1 

9-H. 

23.55 

14-7. 

28.43 

18.5. 

33.77 

21.7. 

38.91 

2.5.6. 

47-6” 

29.4. 

54.53 

33.o. 

62.3O 

36.3. 

68.8- 

89.2. 

74.35 

41.2..... 

78.36 

43.9. 

83.2.3 

47-7. 

88.80 

51.7. 

94.49 

58.o. 

100.00 


Para Nitrobe n zaIdehvde 

wi.< 


t*. 

;* \0, C 

5.3... .. 

o ,00 B 

5.o..... 

1 .tm B 

4.6..... 

2 .00 B 

4.4 * * • * * 

2.-5 B 

4.1. 

3.5; B 

4« I 

3.6 

7» 2 . . . , . 

4.06 

12.6. 

5.01 



* ' * * * * * * 


:io, h. 

io«i 5 

40.5,...* 

15,00 

48-3. 

20.53 

57.5..... 

29.61 

62.2. *» * * 

35.3i 

6 >. 7... . 

40.42 

71.3.... 

49-82 

77 * '*■ . 

61,12 

81.0. 

67.56 

8 j .9. 

73.*J 

87.8. 

78.85 

9 3.0. 

85.54 

98.6. 

92.83 


Freezing-point data are given for mixtures of g» © and P Nitrobenzahiehydes 
by Brady and Harris, 1923. Results are given for mixtures of Nitrobenzalde 
hydes and: 

Acetic anhydride! 1) ( 10) Naphthol(2)(3) Sulfuric acidts) 

AcenaphtheneU) Nitre mannitol (9) Tri chloracetic acid!6) 

Benzene! 7) NitrobenzenetB) 

Hexane!8 ) Phenol!?) 

(1) Baume and others, 1914; (a) Dischendorfer, 1928; fj) Dischendorfer 
and Nesitka, 1928; (4) de Fazi, 1916; (5) Kendall, 1914; (6) Kendall and 
Gibbons, 1915; (7) Schmidlin and Lang, 1912: !8) Timmermans, 190?; I9I 
Urbanski, 1934; (10) Van der Reek, 1928. 


Nitro BENZOIC ACIDS to), !m) and (p) NCL .C*H,C 00 H. 

K 0 4 

Solubility of Nitro Bbnzoic Acids in Watbr at as 6 . 


Acid 


0 m. NOg.C^COOK per Mur ml* 


Ortho Nitro Benzoic Acid 
Meta " M " 

Para " " '• 


7*40!1) 7*85(2) 4*18(3) 

3.56(4) 3 . 57 (a) 3.28(3) 

— 0.57(3) 


(1) Larsson, 1927; (2) Knox and Richards, 1919; (3) Reyer, 1923; (4) 
Collett and Lazzeli; 1930. 


















481 


c 7 h 5 0, 


Nitro BENZOIC ACIDS (o). (m)and (p) WO-,. C 6 If, COOH. 

Solubility of Ortho, Meta and Para Nitro Benzoic Acids in Water. 
( Nidgwiek and Ewbank* Results below 43 °, ^njnik, Jain and-Nalh, 1925.) 


Results lor 

Ortho Nitro Ren/.oic Arid. 

Cuts, o NO;.C (l H 4 .COOH 
t’. per ioo gras, sat. sol. 


Results for 

Mela Nitro Benzoic Acid. 

Cum. wNOj.»<>H 
t". per urn sms. sal. sol. 


Results for 

Para Nitro Benzoic Acid. 

liras. />N0.,.C tl K.C001I 
t"- pur ioo gins. sal. sol. 


1 it>. 8. . . 

100.0 

1 i 1. 1. .. 

100.0 

\ . . 

100.0 

110.4... 

90. 18 

K>i .8. .. 

89.7c. 

i 8 i. 8.. 

79.2V. 

t)o,">... 

79 ■*’ 

Hi.4. . . 

79 

it)8.C). . 

5 9. > 1 

79 • > • • • 

>9.8 ’> 

97 * 7••• 


1 f)3 5.. 

38.3o 

78,0.. . 

‘*9 •!)*■* 

108.i... 

1 <>.31(1.) 

1.58.8. . 

18.5o 

77. *».. . 

* *) - •> I 

107.8... 

19.8 r . fl.i 

1 53.0.. 

9* 1 7 

70.4.. . 

9-4* 

99- 

9*9° no 

177.().. 

0.88 

.!<»■ • • 

i.8> 

79•3••• 

\ r >7 (I J ) 

Do. . 

. * o.ovv 

pv.o. . . 

**, *>8 

4• • 

0. 5 I5 

1 ■>.<>. . 

. f ><).<)>.5 

'i “). 

J d>o 

35 .0... 

0. f\ \ 8 

2.5.0. . 

. o.ov.8 

?.5. 

o*7 > 

V>.5 .0... 

o.'Mi 



Id a second liquid phase separate*. Crit. lump. 

for m nilrobon 

zoie acid, ldtP.O 

and lc. pi,. 7t*°. 

Solubility 

of Ortho Nitrobenzoic Acid in Water. (Noyes and Sammet, 1903.) 


falbNOtCOOH 

0 |>er Liter Sol. 

t° 

CsUUNChCOOH e per Liter Sol. 

t®. 

Millimols. 

Grams. 


Millimols. 

Grams. 


25 

30 


43-3 

51-6 


7.231 

8.616 


10 26.62 4*645 

15 31.06 5.187 

20 36.57 6.106 

Additional determinations by other investigators, in millimols QPRNCbCOOH 
0 per liter at 25°, are: 46.5 (van Maarseveen, 1898J; 44.19 (Paul, 1894); 42.3 
(Holloman, 1898); 43.6 (Kendall, 1911). 

Solubility of Ortho, Meta and Para Nitrobenzoic Acids in Water , 
at High Temperatures, Determined by the Synthetic Method. 

(Flttsolmer and Rankin 1910.) 


0 CJUNChC 

(X)II + 11 . 0 . 

m C'a 

lUNOjCOOlI+IIiO. p 

C0H4NO2COOH+H2O 

t* of 
Melting. 

Gm**, Arid 

IK-r 100 Gms. 
Sat. Sol. 

Melting. 

t° of; 

Solution* 

Gms. Acid 
per 100 Gms. 
Sat. Sol. 

t° of 
Melting. 

Gms. Acid 
per r00 Gms 
Sat. Sol. 

52 crit. t. 


63.2 


2 

118 crit. t. 


69 

5 

77-4 


6 

143 

5 

75 

9-9 

77-4 

90 

7 

150 

9 

78 

13-5 

77-4 

IOO 

10.5 

155 

14-5 

79 

49-5 

77-4 

105 

17 

160 

3 ° 

80 

62 

77-4 

107.5 crit. 

t. 3° 

165 

53-5 

85 

73-5 

77-4 

106 

5 ° 

X70 

65-5 

90 

78 .6 

77-4 

IOO 

58.6 

180 

76.7 

IOO 

* 3-5 

77-4 

90 

65-4 

190 

83.2 

120 

94 

80 


74 

200 

88 

148 

IOO 

IOO 

, . . 

88.5 

220 

95-2 


120 

. . . 

96.8 

237 

IOO 


I4O.4 


IOO 


Data for the solubility of mixtures of o, m and p nitrobenzoic acids in water at 
24.4 0 are given by Holloman (1898). 

Solubility of Ortho Nitrobenzoic Acid in Aqueous Solutions of Hydro¬ 
chloric, Formic, Malonu: and Salicylic Acids at 25 . (Kendall 19 uJ 

’ Gms. a 

Normality CdhNCM'OOH 
ot Solvent. per Liter Sat. 


Solvent. 

IICl 


Normality 
oi Solvent. 

O.OX7O 

0.0357 

0.125 

0.250 

0.500 


Gms. 0 
CtlUNihCOOU 
per Liter Sat. 
Solution. 


Solvent. 


6.146 

5.66X 

4.976 

4-997 

4-752 


CH,(COOH) 2 


C 6 H4(OH)COOH 


o 

0.0313 

O. IOOI 

o. 2004 

O. OOQ4 


Solution. 

7.281 

7 .X 44 

6-934 

6.656 

7.276 
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Solubility of Ortho and op 

Meta Nitro Benzoic 

Acid, 

Each Separately,in Aqueous Solutions op Hydrochlorxd Acid at 25°. 


(Knox and 

Richard®. 1019 .) 



Results for 

Ortho Nitro Benzoic Acid 

Results for 

Meta 

Nitro Benzoic Acid 

Equlv. 

Normality per liter of: 

Equlv. 

Normality per liter of: 

HC 1 

q N 0 2 -C 6 H 4 .C 00 H 

BCl 


9 NOg.C e H 4 .COOK 

0.00 

0.0470 

0.00 


0.0214 

1.314 

0.0280 

1.416 


0.0175 

2.607 

0.0256 

3.310 


0.0178 

3.909 

0.0239 

9.308 


O.OI83 

5.013 

0.0235 

S.953 


0.0205 

6.509 

0.0233 

7.049 


0.022$ 

7.79s 

0.0237 

8.380 


0.0256 

9.080 

0.0250 

9-793 


0.0293 

10.30 

0.0267 

11.54 


0.0368 


Solubility op Ortho Nitro Benzoic Acid in Aquboub 
Solutions op Acids at 25 

(Drucker, 


Results for aqueous solutions of: 


Hydrochloric Acid 

Nitric Acid 

Sulfuric 

Acid 

Picric Acid 

Om. Equlv. 

per liter 

Ora. Equlv. per liter 

Ora. Equlv. 

per liter 

Ora. Equlv. per liter 

r HC1 “ 

9 N 0 £ C fl H 4 c 66 I 1 ' 

HNO, 

e NCfcC e H 4 C00tf 

'Vo* 0 

0«C e H 2 (N0 £ ) 3 fi NO^C^COOK' 

0.00545 

0.04073 

0.0063 6 

0.04127 

0.00598 

0.04247 

0.000 0.04325 

O.OIO89 

0.03970 

0.01436 

0.03891 

0.01074 

0.04100 

0.00417 0.04096 

0.02203 

0.03555 

0.02565 

0.03587 

0.02277 

0.03772 

0.0090S 0.03987 

0.04416 

0.03287 

0.05174 

0.03308 

O.O 3896 

0.03528 

O.OlbOl 0.03900 

O.IIO98 

0.02861 

0.0876 

0.03372 

0.1088 

0.0288s 

0.04336 0.04028 


Solubility op Ortho Nitrobenzoic Acid and op Paia 
Nitrobenzoic Acid, Each Separately, in Aqueous 
Solutions op Sulfuric Acid at 25°. 

(Hammett and Chapman, 1934.) 

Results for Ortho Nitrobenzoic Acid Results for Para Nitrobenzoic Acid 


Wt. % 

Om. Hole. 

Wt. % 

Ora. Mol®. 

Wt. % 

Om. Hols. 

Ml. % 

Ora. Hole. 

V °4 

0 NOgC^COOH 

Hg 80 4 

9 NOgC e H 4 C0OH 

V °4 

£ NOgC 0 H 4 COOH 

W °4 

£ #V«H 4 COOH 

In aq. 

Per 1000 gras. 

lh aq. 

per 1000 gras. 

In aq. 

per 1000 gns. 

in aq. 

per 1000 gM. 

solvent 

aq. solvent 

solvent 

aq. solvent 

solvent 

aq. solvent 

solvent 

aq. solvent 

0.0 

0.0435 

60.83 

0.0088 

0.0 

0.001,66 

80.41 

0.00540 

11.28 

0.0192 

65.07 

0.0095 

31.23 

0.00068 

81.75 

0.00708 

19.79 

O.OI39 

73.46 

0.0141 

52.01 

0.00079 

83.61 

0.01197 

31.23 

0.0095 

79.28 

0.0310 

72.46 

0.00179 

85*13 

0.01908 

41.90 

46.74 

52.01 

0.0080 

0.0076 

0.0080 

81.75 
83.61 
85.13 

O.O469 

0.0737 

0.1017 

77.40 

79.28 

0.003x6 

0.00452 

90.05 

O.0983 




483 


C 7 H 5 0, 

Nitro BENZOIC ACIDS 

Solubility of Ortho, Meta and Para Nitro Benzoic Acids 
in Aqueous Solutions of Electrolytes at 35°. (Yajnik, Jain and Nath, 1925.) 

Saturated solutions of the acids were prepared at 45 ° and ioo cc. portions placed 
in flasks containing accurately weighed quantities of the various electrolytes. 
These were kept in a thermostat at 35 ° but no mention is made of stirring or agitation 
during the period of attainment of equilibrium. The acid present was determined 
by titration with standard alkali. Nothing is said about the separation of the 
solid phase. This is especially regretable in the case of p nitro benzoic acid, which 
according to the authors’ figures, is less soluble with increase of temperature. Also 
in some cases the reported increase in solubility with increase of concentration 
of electrolyte, is greater than the'amount of acid which could have been present in 
a mixture made as described 


Results for Ortho Results for Meta Results for Para 

Nitro Benzoic Ackl. Nitro Benzoic Acid. Nitro Benzoic Acid. 



(im. mol. 

Gm. 

(lm. mol. 

dm. 

(»m. mol. 

Gm. 


electrolyte 

0 NO t »«^VI 4 COOII 

electrolyte 

m NO,.d u II t COOI( 

electrolyte 

/> NOs.ColhCOOH, 

Electro!ylc 

per too guts. 

per 100 gins. 

per joo Kins. 

per 100 gras. 

per 11)0 gms . 

per 100 gras. 

ummI. 

II, 0. 

11,0. 

11,0. 

H a 0. 

ll a 0 

H s 0. 

(NlI.,) r SO t . 

0.oooo 

i .3o 

0.000 

0.4l8 

0.000 

0.025 

n 

0.00 l 6 

1 . 7.45 

0.00i7 

0.31 o5 

o. oo31 

O 

b 

o 

o.oo3o 

I . 9 . 27 . 

o.oo3o 

0 . 7.793 

0.004 a 

0.028 

» 

o.ooSo 

I.I91 

0.0048 

0.7.616 

0.0087 

0.029 

0 

0 . 0067 

1.163 

0.0064 

0.7.554 

0.0107 

0.0295 

0 

0,008a 

1 .1 36 

0.0097 

0.7,446 

0.0125 

0 . 029 

Na*S(>4... 

0.0014 

1 .2\)5 

0 . 007.0 

o.3 2 35 

0.0018 

O.O269 

» ... 

o.oo33 

1.23a 

o.oo32 

0.2848 

0.0040 

O.O289 

» ... 

o,oo53 

1 . 154 

o.oo5i 

0 . 7.771 

o.ooSi 

o.o3o6 

» ... 

O.OO7I 

t .(>39 

0.0073 

0.7,687 

0.0076 

0.0309. 

» ... 

0.0078 

0.072 (?) 

0.0089 

0. a 61.6 

0.0102 

o.o3i5 


0.0015 

1.310 

0.0010 

o.33i7 

0,0017 

0.0272 

» .... 

0.0020 

1 7,54 

0.007.7 

0.7,987 

0.0027 

0.0281 

» .... 

0. 0026 

1.181 

0.0089 

0,7916 

0.0047 

0.0288 

» .... 

0.0045 

i .098 

0.0048 

0.7910 

0.0063 

0.0295 

» .... 

0.0071 

0.981 

o.oo63 

0.7848 

0.0084 

0.o3oo 

NILU.... 

0.00(6 

i.u5G 

o.oo36 

0.7043 

0.po5a 

o.o346 

» .... 

o.oo58 

I . 7 '), r J 

0.0060 

0.1960 

0.0084 

o.o353 

» .... 

0.0079 

1.199 

0.0078 

0.1895 

o.oxo3 

o.o 352 

» .... 

0.0094 

1.193 

0.0100 

0. i83o 

0.0137 

o.o343 

)) ., . • 

0.0117 

I . 171 

0.0148 

0.1677 

0.0178 

0 .q 320 

Nad. 

0. o<>41 

1 241 

0.0070 

0.7059 

0.0065 

o.o 358 

» ..... 

o.oo58 

1.186 

0,0088 

0.190.3 

0.0i35 

o.o355 

»> ..... 

0.009/1 

r. 17.6 

0.017.5 

0.1718 

0,0I52 

o.o 353 

» . 

0.01.3 1 

1.068 

0.0171 

0.i485 

0.0184 

0.0347 

» . 

0.0155 

1 ,o4<> 

0^.07.37 

0.1773 

0.0257 

0.0324 

K Cl . 

o.oo31 

i. 228 

o*.oo33 

0.7337 

o.oo35 

o.o 328 

» . 

o.oo53 

1. 2 13 

0.0075 

0.7713 

0.0049 

0.03(2 


0.0069 

1.181 

0.0116 

0.7090 

0.0079 

o.o36i 

» ...... 

0 0088 

t.149 

o.oi54 

0.1981 

0.0096 

o.o35g 

». 

O .Oil 2 

1.07.4 

0.0197 

0,1857 

o.oi43 

o.o 35 q 

CaCl 4 . 

o.ooi5 

1 -33 ( 

0,007.3 

0.7575 

0 0027 

o.o34 8 

*> ..... 

0. 0028 

1.364 

o.oo38 

0.7368 

o.oo34 

0.035z 

» . 



o.oo58 

0.7791 

0.0067 

o.o3‘23 

u . 



o'. 008 5 

Q.7779 

0.0088 

0.0283 




o.oii 3 

0 . 2 /*o 3 

0.0092 

0.0278 
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Nitro BENZOIC ACIDS 


SoLU 111 LIT Y 

ov Onnm, Mi. 

(A AM' 


Hi %/0U, Autos 


in Aqiikous Sou'thinh 

m hi t;c:i luit v it** a 

r if*'<0j 

1 


Results for Ortho 

Results ioi Mr'Li 

ltr*» -lifts 

for I/it4 


Nitro Ben/.uir Anil. 

Nit 1 m I 

A«’ot 

Nitro Hro/ote Afu|, 


<*m m'>] 

On* 

t*W Will 

Um 

»♦»»* »»,,i 

fUiij 


rliH*lrot> !«• 

r* xo, <: ( «,t;oou 

r(ri Ir.Uflr 

*-’i S**3 1 ,((,| Illlil *» 5 m UmJ k 

' ^*9 1 ,|| 4 | iujft 

Kleclrolytu 

pw H» imv 

pi*r v**» m* 

|srf !*»’ SHI* 

I'^r 0** «m* 

|*rf I 4 w $»«%, 

r- J 1 ‘ ;,} 4 M 0 

used. 

11,0. 

M*0 

ll t 0, 

(1,0 

It , O 

(1,0 

Sr Cl, . 

0.00 Vi 

I.878 

U , 1*0 | 0 

0. 01 *0 

1 

“will 

» . 

0.0059 

1,13 2 

O ,**Ml 7 

O 5 j i*« 

*».«**<» 1 

*» 0 4$6 

>' ..... 

0.007$ 

l. 211 

0 . <i» »2 * 

0 » *H i 

0 0M 4 * 

**.0 W*|| 

» ..... 



0 , Oil In 

0. * i /H 

0.00.| s 

»m> 4 i*| 

» ..... 



O , 00 |0 

*»■-* ! '/ M 

**.*»»*•* » 

0.0298 

Ha Cl,.... 

0,00 Vl 

t . 33011 . 188 * 

o.MOl 3 

0. 0»( > 

** 0-0 I 1 

0 0119 

rt . 

0.002 X 

t, 365 (t.( 20 t 

O.00I-H 

0 * » » \ 

M « *0 ,! | 

*■» 0 363 

>» .... 

0.00*29 

t«4i6t x.(H 

0.0024 

1* i t |l* 

00 | ** 

o.**1Ki 

» .... 

0.00 (o 

I.464C 1. Slot 

II , 00 11 

*‘ 2 6n 

0.1*0 | | 

0 8*17*1 

» .... 

0,00 $ 1 


0.00 1 t 

• » 2 6*8 

0 * *0 $ 4 

0.0I1 * 

NH*NO,.. 

0.00*28 

i, 3 1 3 

fM*M *8 

0 t 18*1 

«,"M , * 

00*4** * 


0.00 

1.332 

O . 04 * 121 

0 1 1 18 

0 0**8 ■* 

02*111 

» 

0.0062 

1.337 

0, oti }t| 

* *. t ’if:* 1 

0 i00 4 

0 oji i 

» .. 

0.0078 

1,298 

0 .OOtWjf 

** 111 1 * 

0 »*( 4 ' 

0,0 **,* 

*> 

0.0093 

1.2 $2 

♦ *,0082 

0 1160 

*♦ 0(f»2 

0,0 lilt* 

NaNOj... 

0.00*26 

1 . 3(8 

0 oo(6 

*» *»*(* 

*1 »*0 .||.i 

0 ** !*#* 


0,00 $0 

i, 3 r| 

O.OO 1 2 

»*, 18 1 # 

0 * 10 71 * 

o.t* j 17 

» ... 

0.0077 

1,297 

0.00$7 

0.162 » 

*< | 

0 *» J18 

» 

0.0 r (3 

*•**77 

O , 0**78 

0 1 no 

0 >*( 1 » 

0 Oj| i 

» ... 

0,0137 

t,*2 f »0 

O ,**|OJ 

« t 1 *4 

W *0 1 1 

** 0 |*o 

kno 3 .... 

0.00*28 

1.391 

0,00(7 

«.* 

IMNlS 

001*8* 

»» .... 

o.ooS; 

i/m 

0 ,O0l2 

0 

* * * *0 * 2 

0,0 * 1 1 

J» .... 

0,0088 

1.1(9 

O „ 00 * 4 

M ( ;8m 

**,**0 ’8 

00,in 

w .... 

0.01)9 

i.77 * 

0.007I 

« f V» 1 

MOtlf 

»* | 10 

»< .... 

0.0181 

1.7 u 

0 .****8 1 

M * r .» 

***** I « 

*»**](( i 

Ca (NO*;*, 

0.0017 

* .711 

O #*0|6 

*< 9 * 

* ‘ '•>*»( 1 

0.M 4*1 1 

M 

0.0027 

* ,6H8 

0. ***#! f 

0 * *'!*» 

«* *!*.» * 1 

0.011I* 

M 

0.004 * 

Mi oj 

0,00 ( i 

* * * * 1 * 

*!.»«» If* 

0 0, If 

W 

0.00*10 

i,6t6 

0 <*0Vm 

0 •!* 

» * 01 .# * 

0 t# ! It* 

« 

0.0061 

». $70 

0.006 * 

** J I f * 1 

M, ?W «f, i 

0,0 £0 * 

Sr(NO a ),. 

0,oot6 

t ,r«i 

H.0*1| « 

0 MM 

** '***! | 

02 * * ( H 

>1 , 

0,002 5 

1.75-2 

»* m» 1 i 

**.2 j*.| 

** 0 « 5 1 

0 011k 

H * 

u.ooll 

1.711 

O Om#J* 

*• 00 

*■* ‘'« \ 1 i ; 

0 0 jfl 1 

M 

0.00 j 2 

1.676 

0 ,t#M *M 

O 2*61 

** 

0 *» | *6 


0.00$$ 

1,610 

0. 006 l 

0 * * |M 

81 


Ba(NOt),. 

0.001$ 

Ij'lo 

**,**01 1 

m * n i 

» e J «4 f *4 

..0 18*1 

3* , 

0.0020 

1.788 

O , 041(8 

0 * i ii. 

.4 M. 4 , I # 

r* M.i 1 ,,s 

»• 

0.0024 

>:U 

«* , **0 2 | 

0 ****** 

m *«** 4 

0 ’*1 1/ 

" 

0,0011 

it..: 

0 . **fl i | 

« 2 J 1 i 

8DH.S. 

M s ‘ it* 4 
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^ 7 ^ 5^4 

Solubility of Ortho Nitrobenzoic Acid in Aqueous Solutions of 
Sodium Butyrate, Acetate, Formate, and Salicylate at 26.4°. 

(Philip, 1905.) 

Original results in terms of — per liter. 


Gms. Ortho CoHiCOOH.NOa per Liter of Solution in: 


per liter. 

C*H 7 COONa. 

CHjCOONa. 

HCOONa. 

C«H,.OH.COONa. 

O 

7 -SS 

7-85 

7-85 

7-85 

o -5 

8-35 

8.50 

8.60 

8-35 

1.0 

8.9O 

9 I S 

9-50 

8.7O 

2 

IO.O 

io-8o 


9.4 

3 

II .2 

12-55 

J 3 -5 

II .O 

4 

12.4 

H -5 

15.6 

11 -5 

6 

15.2 





One liter Aq. 0.12 normal solution of Sodium Chlor acetate, sat. with 
Ortho nitrobenzene,contain 0.1099 gm. mols. (- 18.353 gms.) q N0 8 C c H 4 C00H 
at 25 0 . (Larsson, .1927.) 


Solubility of Meta Nitrobenzoic Acid in Aqueous 
Solutions of Magnesium Sulfate at 25°. 

(Randall and Falley, 1927 .) 


■Ionic Strength" 
ofAQ.M«8Q 4 Solution 

0.00 

0.04792 

0.100 

0.200 


On. Mols.(x2?) 
m NQjjC 6 H 4 C 00 H 
per liter sat. sol. 


‘•Ionic strength" 
ofAq.Mg 80 4 Solution 

0.400 
O.64O 

O.9836 


Om. Mole. (xfc?) 
m NOgC fl H 4 COOH 
per liter sat. sol. 

0.05490 
0.05633 

0.05679 


0.04415l® 7.37 gms.) 

0.04783 

0.05011 

0.05241 


Solubility of Meta Nitrobenzoic Acid in Aqueous Solutions of Sodium 
Acetate, Sodium Formate, Sodium Monochloracetate and Potassium 
Formate at 25 0 . 

(Philip and Garner, 1909.) 

In CHjCOONa. In HCOONa. In CHiCICOONa. In HCOOK. 


Gms iH‘r Liter. Gms. per biter. 


' CH r 
COONa. 

m C«H«NOsr* 
COOH. 

HCOONa. 

m C*H,NO r 
COOH. 

0 

3*424 

O 

3-424 

I .OOQ 

5.144 

O.843 

4,776 

2.484 

7-932 

2 .X02 

6.380 

5.027 

12.61 

4 .I ()6 

8.616 

IO.O7 

20.77 

8.410 

11.90 


Gms. per Liter. 

Gms. per Liter. 

' CHiCI¬ 
COONa. 

m CelLNOa- 
COOH. 

HCOOK. 

m CeH«NO*- 
t COOH. 

O 

3-424 

O 

3-424 

1.375 

4-075 

1.025 

4.742 , 

3.426 

4.876 

2 - 

6.446 

6.830 

5.861 

5.124 

8.551 

I3.710 

7.264 
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Solubility of Ortho Nitrobkn/oic Acid in Avn m ^ Su.rrioNs <>f 
Dextrose, Sodium Chloride, and of Sodium NiunD. 

Original results in molecular quantities, (Hwdmau ami 



la Dextrose 


In Nat l 

,*v. 



In NsN'i 

r 

G. CftHiaOe 

G.(»)CJH*NO,.COOH G.NaCl. OWWlHniDII (; v , Nl . 

<; n»U *1 

per 100 cc. 

per 100 Jf. 

Solvent. 

per 100 ec 

per \{m> ^ 

N»iwnt. 

per t-a»» i t , 

I*rr 

Solution. 

’At as^ 

"aiTs*. 

Solutkin. 

At 3\*. 

At iC. 

S* 4 u(i<o. 


0.0 

0.736 

1.063 

O. 117 

0 743 

I 07J 

O 170 

u 74 f. 

0.36 

0.736 

1.064 

0 H)S 

0 74ft 

i 075 

O 2H4 

U 754 

1.80 

0.733 

1.061 

0 -5 S 5 

0 740 

l 070 

S51 

i j ** f »*• 

9-5° 

O.722 

1,051 

3.435 

0.6K8 

O qD; 

4 

0 774 

30.00 

O.703 

1,030 

5.80 

O'597 

0.H31 

8 51 a 

w 74 *H 


f %■!vrnj. 

'am?. 

i £>74 
t 080 
t c?qf» 

I i.H>7 

t 047 


Solubility of Para Nitro TAv.s7.mc Arm in Atjvv.tws, Solution* 

OF An'ILIN A hi It OF P.lkA Toi tff fit W ft t* . 


of Anilin and of Para Toluidin at 
<Ld weaker* A phyatk. CUrm j.% ‘,4 1 

In Anilin. 


In 


G. Mob. per Liter. 


Oma. per liter. 


f* M»>h 1 «rf I lire 


CJBUNH*. 

GiH4.NO*. 

COOH. 

C|H»N H*. 

CjgthNi %, 

out >11. 

W"’ 

' * 

* 

* *» *ti 

0.0 

O.OOI64 

0.0 

0.374 

0 0 

O 

DD | ft 4 

0.01 

0.00841 

0.91 

1 406 

0 c:?i 

c* 

D f t»0 

0.02 

O.OI379 

1.8a 

2 .304 

0 OJ 

0 

^»74 

O O 

O.02172 

O.0347 

3.64 

7.29 

3 ■#*<> 

5 - 79 s 

O' 03 

w 

tu 45 


* ♦ *«« !■«"*’ t itrr 

* ,1 v\«“ 

Hiuli. 


< * 11 , Nil 


O U 

t 07 I 
•» *•*-> 
J. -ii.i 


o j 74 
1 671 

i Dili 

4 -*V7 


zooo cc. of sat. solution of j.ir,t nitr .»«( »> 

para mtrobenzoatc contain 0.0046 gm. m„|«. - <>.;(,* J». />t ,H.N< M t h *u m 


Distribution or Ortho Nitiio Hkniok. Am. *« t:.» !l. iw. i-'s 


t%it itii 


Water and Chloroform, 
MfiUmofo. 


n NO,(L 

iLcomt 


pee liter of 


n,o 


< 5 . 

Ittjftr {(Ij). 

lffyer (Cg-. 

tk 

2.775 

0.45 

o.ith 

5.55 

1.55 

0.279 

(>. fio 

*a,o 5 

o.’rio 

8 ,(i 5 

:M 5 

0CI88 


Witter and Kilo I Kibes 

o W 4 i, C, u t u*m 
pm t»t*f t*r 


\V4tr1 and Xtlrfif. 


■ *»>**'. If * tiMtt 

p** IIU* nt 


IM* 

layer it:, 

*'•479 
u. >4) 

ti.vkoo 

ti.HfU 


* 411 , ,1* 

hfrr * , 
0 . 61*1 
'll* 

i .lit * 

r«. «|t* 

I KmK 


i . 7 1 
#, I«m 
i Hi 
1. Ho 

7 -1 * 


if ii 

i a 1 m f. , 


\* . I|i 1 
t»i |*i 


*,tf iff , 

!*»** t.. r 


7*i 

!«* 


*», fi*Ho 
o,.mgP 1 
n. 

0.0R7J 


Distribution or: Meta, Nitiio Duntoic; A cm *r *•*» 

Water and Chloroform. Water ami Kll.vl Hthei, 


MUltmola. 
m N0 S tig II, COOK 
per liter of 


XlflKM*. 
m * 0 ,Mi **008 
pc* Hire #4 


*»*'*!», IVtl tfW | 
^ *»tr# and X^Jrttr 


ri 3 (P 

1«V W.ftf 

0.4874 

0.675 

0,<)5o 


am* 

layer <<V 

0.6oO 

<'•975 
I Jh 5 



tf,0 ' 

)*•■* If ><t 

1 t 

H, it* 

C ’ 

1 1 

la*»j * 4 

t t 

1 M « ! I 

t, 24 

**,07 * 

1 . J M * 

It*. " 

t . *M 

Ml 

0,*MJ* 

1 ,H;* 

1*1 7 

i ,l«» 

*•7* 

0.11* 

* *l*» t 

U . a 

i . i»* 


«*. tHif 

•i. ii#M 

M,; 

1 a 



6,8t. 

■i8,« 



**■»•# in** »<* 


»* , H.***! 

1 I; * 

1 t«» 

1,1. 


r, 
f , ' 
**. 7 »> 
**. 8tku 

int/i * 

t.! t 
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Distribution of Ortho Nitrobbnzoic Acid at 25 0 Bbtwbbn: 

(Smith and White, 192©.) 

Water and Chloroform Water and To i uene 


Gm. Hols, q 

NOpC^COOH per liter 

Ora. Mols. 

SL N 0 gC e H 4 C 00 H per liter 

/HgO layer 

CHC 1 S layerA 

' rigO layer 

. ' " Vs'^3 

0.00508 

O.OO185 

0.00572 

O.OOO898 

O.O064O 

0.00251 

0.00660 

0.00106 

0.00726 

0.00297 

O.OO748 

0.00125 

O.OO832 

0.00357 

O.OO869 

O.OOI45 

0.01056 

O.OO528 

O.OO990 

O.OO165 

0.01195 

O.OO634 

0.0130 

0.00222 


Distribution of Mbta Nitkobbnzoic Acid at 25° Bbtwbbn: 

(Smith and White, 1926 .) 

Water and Chloroform Water and Toluene 


Gm. Mols. m 

N0 2 C Q? 4 C00H per llter 

Gm. Mols. 

m NOgC^H^OOH per liter 

'HgO layer 

CHCljj layers 

digO layer 

—layers 

0.00370 

0.0162 

0.00475 

0.00748 

O.OO469 

0.0242 

0.00528 

0.00880 

0.00515 

0.0290 

O.OO637 

0.0121 

0.00607 

0.0396 

O.OO769 

O.O167 

0.00713 

0.0523 

O.OO851 

O.OI96 

0.00779 

O.0614 

O.OO937 

0.0231 


Distribution of Para Nitrobknzoic Acid at 2s 0 Bbtwkbn: 

(Smith and White, 1926 .) 


Water and Chloroform 


Water and Toluene 


0 m . Mols. 

P NOgC 6 H 4 COOH per liter 


Om. Mols. P 

NOgCg H 4 C°OH per liter 


4igO layer 

cMI 3 layer 


9 hgO layer 

^3 layer" 


0.00070 

0.00224 


O.OOO336 

O.OOO336 


O.OOO84 

0.00264 


0.000420 

0.000448 


0.000924 

0.00297 


0.000504 

0.000530 


0.00106 

0.00343 


0.000588 

O.OO0630 


0.00125 

0.00409 


0.000784 

0.0008l2 


0.00145 

0.00484 


0.00112 

0.000980 


Distribution of Para Nitrobbnzoic Acid at 

25 0 Bbtwbbn: 



(Smith, 

1981 - 22 .) 



Water and Chloroform 


Water and Xylene 


Ml Illinois p N 0 o ,C*H..C 00 H per liter of 


Mllllrools p NOj 

» ,c s H a; C00H P® r llter of 


HgO layer(C 1 ) 

CHC 1 3 layer (Cg) v 

c l 

/ Hg 0 1 ayer(C 1 ) 

V A (^) Z layer (Cj ) l 

C 1 

O.364 

0.400 1 

. 1 

0.3325 

0.1750 

0.458 

0.525 

0.687 1 

.31 

0.68l 

0.4530 

O.665 

0.75 

1.175 1 

• 57 

0.725 

0.4625 

O.638 

1.05 

1.975 l 

.88 

O.962 

0.7375 

O .767 




1.10 

0.950 

0.864 



„ rW » .:N Will * *'»* S'* **•> "» 

Disw«»« T,,,N 1 ’*' 

Ortho Niiro »'«“•" Ar ”| [ M 


Mr I- 


dm- „ 

„<NO,iO.*U ; <»OH 

p,.r iww «*»• 

< H t» b »«!* * 
t.MiH 



f.stt " 

M* 4 t ,11,1 »**'** 

p*t »***■' $*"' ■ 

*‘ lt ■'* 


ril’ ' 

Nil. 

t n . tutu 
■« £ ^ 4 
» , *t, - > • •- 

i i»> 


i - 1 3 ■« r 

■ I > n ■ 


»• ’ 

4 * *»• 

i 4 1 

Ml 

*4 »* ’ 

* I 4 

% i 4 t 

1 % “ * 

» 1 5 ! 

4 4* * 

> * Ml, 

4 * !* 

»* 1 

4 1 '«• 

j i »ii 

i i 

' * *'* 

* ■ ** 4 

1 

4 > . ^ . 

i»- * 1 


•»»**. If IV. 

\« »*t «| ■ 

4tr 

'* '* -’i-H* > 

iIl.iiiilii 

i'' * < - r <* i«» 

*- x '^ 57»}pr 

5»l?« |,'h| 

S. is | 
n. is 

■mM 
IH.I; 
«.#,P 
*i7/f 


SCS.OWUTY f» *>»*«•* •'■ »" «"* 


Solvent 

tft 

tti** i:*/" 

s4 %>$**>■-' 

CHjOH 

0 

j6 2 V fl fl 

ii 


g i *mj i 

CjHnOH 

0 

•M .1 A< - •* 

ii 

n 

42 7 74 i 


*. JiS **tS 


(MM HI 

ill, ,< 51 < 'll,OH 



Soiomim or imnu Hit*«»***• »■ *< *» »* ****»» 


t\u> ***•«■•’ u " r *'•'**•• >»iM 

rnutVwr* pirn*** »«*’ (l "' »«*>*••»»< *'•*’ ff "* , ’' r ««*•*. 



m, 

* *'t #•* 

,r A ^ 

to 



^ » » 

30 


U<J 

fO 

jft.1 

4 »* *" 

50 

10.1 

* *i 

40 

.i« * * 

^ ft » 

n 

mi 

VM . # 

m 

«t.i 

4 ft * * 

m 

ifej 

* * 

too 

S 3 »^ 

m*i> •* 

no 


ft ft . ft 

130 

fti. * 

ftn.ft 

tyt 

n.l 

ft ft. * 

t«o 

. i| 

*•*. f 



i t^-j , >> 

100 ff«, ?UHt 


at « * 4 * 

COftfttiR |« g** 

. « m *\n 



S»t I* ««•» *»•«* *-)y(»|f »■* 



| , %> W . 1 ft <1 * *11 

I . J m, ft ft «. 1» 

!,ft « 1 m 0 .JO 

| , *J t.v » w. vt ft * S% 

*.** i . J ’«■!. !*§ 

* » * 4 - a »* * *** 

ft , ft u. % **'%% 

* *,* *> * m ** * $ 

* j . #» *4 * 1 0*4 

* “4 « ft *i ft • ’* I * 

ft '4 . 1 *« - *■ 

$*.| 

* < »■< »-I ;i i |.n4 

r - * : l"*'' i , ^'m #i'- . '* 


1^*U 
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c 7 h 5 °. 


NitroBEHZOIC ACIDS GH..NO..COOH. o, m. and p . 

Solubility in Several Solvents. 

(de Connick, 1894; for solubility in H2O, .see also Paul; Vaubel; Ldvvenherz; Goldschmidt, 1898; Holle- 
man, 1898; Noyes and Sammet, iyo.i; Sidgwick, iyio.) 


Solvent. 

V. 

Gms. CgM-j.N 02.C00H per 100 cc. Solvent. 

--—,—__ _ ... 



Ortho. 

Meta. 

Para. 

Water 

15 

0.655 

O.238 

0.0213 


20 

0.682 (0.645G.) 

0.315 

O.O39 


25 

0.758 (0.770G.) 

O.341 

0.028 (0.045) 


30 

O.Q22 (O.022G.) 



it 

35 

I.I4I (1.054) 

O.477 

O.O419 

Methyl Alcohol 

10 

42.72 

47-34 

9.6 

Ethyl Alcohol 

10 

28.2 

33.1 (11.7 0 ) 

O.9 

“ “ (abs.) 

15 

37 • 58* 

47.26* 

19 . 71 * 

“ “ (33 Vol.%) 

15 

0.64 (11.8°) 

0.52 

0.055 

Acetone 

10 

41-5 

41-5 

4-54 

Benzene 

10 

0.204 

0-795 

0.017 (12.5°) 

Carbon Disulfide 

10 

0.012 

0.10 (8.5°) 

0.007 

Chloroform 

10 

0.455 (ii°) 

5.678 

0.066 

• it 

15 

1. o6f 

3 - 4 St 

o.o88t 

tt 

25 

1. 1 st 

4 7 t 

0.114! 

it 

35 

I • sot 

6 - 3 *t 

0.156! 

Ether 

10 

21.58 

25-175 

2.26 

Ligroin 

10 

l race 

0.013 

0 

* » Gms. add per too ce. s 

aturated solution. f 

** Gms. acid per 100 gms. solvent. 


Solubility of Meta Nitrobenzoic Acid in Several Alcohols. 

(Timofeicw, 1894.) 


Solvent,. 

r. 

Gms. Acid jut too Gms. 

Solvent. 


ms. Add per roo Gms. 



Sat. Sol. 

Solvent. 

Sat. Sol. Solvent. 

CHjOH 

0 

4 i.9 

72.2 

Cs.Hr.OH 

21.5 

43-9 89.8 

it 

U ) 

53 ■ 7 

Il6 

C 3 H 7 OH 

O 

24.x 31.8 

ti 

21. 

5 57 • 1 

133 -I 

tt 

IQ 

3 i 45 

c 2 h 6 oii 

0 

33-6 

S°- 6 

u 

21-5 

32-5 48 

t i 

19 

42.3 

73-2 




Solubility of Mkta Nitrobenzoic Acid in Several Solvents. 




(Collect and 

Lazzell. 1930 . 

) 


r 0 


On. Mola. 

n NO^C 6 H 4 COOH 

per 100 gm. mo la. sat. solution in: 



' (CH^CO 

TCgK 5 T 2 o 

chci 3 

c e H e 

CCI 4 ' 

0 


11.0 

7.0 

— 

0.3 


10 


IS-2 

9.5 

2.3 

0.42 

— 

20 


19.3 

12.1 

2.9 

o.SS 

— 

30 


23.4 

14.7 

3-7 

0.80 

0.14 

40 


27.1 

17.5 

4.7 

1.4 

0.23 

So 


31.9 

20.7 

6.3 

2.2 

0.40 

60 


36.I 

24.2 

8.8 

3-3 

0.70 

70 


41.0 

28.8 

12.7 

5*7 

0.85 

80 


46.3 

34 .8 

18.3 

10.0 

1.3 

90 


52.2 

42.2 

26.8 

18.4 

2.4 

100 


S8*S 

50.1 

38.6 

30.8 

5-0 

1x0 


65.6 

58.8 

53-0 

47.8 

13*0 

120 


76.1 

69.2 

67.0 

63*8 

53*7 

180 


87.2 

83.4 

81.8 

81.7 

79*1 

142.4m. 

pt. 

100.0 

100.0 

100.0 

100.0 

100.0 



bOLUBILITY OF PARA NlTROHEN/.OIC AtID IN SEVERAL Al.COiftU.s. 
(Timofeirw, 18*14) 


Solvent. 


Gms. Acid i>er 100 Gms. 
Sat. Sol. Solvent. 

Solvent. 


Grin. 

-Vsi f»rr Gms, 

'..Knit," 

CHjOH 

18.5 

3-45 

3-57 

( sUjOH 

21 

3 • 

3 .O’ 

a 

21 

3 ■ 75 

3 • 90 


iH. S 

a. 

•* >7 

QHtOH 

18 .s 

3-2 5 

3-3<> 

A* 


1 

83 1 •>.> 

it 

19-5 

3.16 

3 • 2() 

ti 

21 


it) i 


Solubility of Paka Nitrobbhzoxc Agio in Sbvbsal Solvikts. 
(CoUeti »n<i iaimu, uoo.) 


0 

am. M01S. 

£ NOgCACOOH 

per 

t° 

&*• Hols, 


cook mt 1 

t U 

100 gm. mo la. sat. aolutl 

cm In: 


100 m* new. Mt. fauttuxt tn: 


' (CWO 


~CC1^ 


’ (CB^LfO 


cci 

10 

1.9 

_ 

— 

no 

11.4 

0.8s 

0.48 

20 

a.a 

0.01 

— 

lao 

13-2 

1. i 

0*54 

30 

a.7 

O.08 

0.01 

130 


1*3 

0 . hu 

40 

3.3 

0.17 

0.07 

140 

19*3 

1.6 

0,70 

50 

3-8 

0.24 

0.13 

150 

aa.9 

2 . * 

0*90 

60 

9 -1 

0-33 

o.ao 

160 

a?.o 

3 * S 

i*S 

70 

5-5 

0.41 

0.2s 

170 

31-S 

6 . a 

a. 1 

80 

6.6 

0.50 

0.30 

ISO 

35*9 

10.7 

a .8 

90 

7-9 

0.60 

0.36 

190 

— 

t 7*5 

4.6 

100 

9.6 

0.70 

0.40 

200 

— 

20.3 

7*3 





210 

*— 

46 4 

ta .7 





239 * 9m 4 * 100 . 

100. 

100.0 


Determinations at temperatures above 200 0 and even as low m no® In 
some cases, were impossible on account of violent explosions* These 
occurred when ether, chloroform or carbon tetrachloride were used m 
solvents. 


Solubility or Ortho, Meta and 
and in n Heptane* 


Solvent, 

Results for Ortho 
Nitro Benzoic Acid. 

Gum. 0 .NO,C,H % CO OH 
t*. par 100 gms. sat, sol. 

Benzene,,.. 

ta 8,3 

Hl.O 

» .... 

11 3 .0 

5 o.a 5 

» .... 

1 o 5 .8 

a8. 3 a 

» .... 

90,5 

10.0 

» .... 

78.6 

5 .08 

w .... 

6S.0 

a. i 

n Heptane.. 

i 35 .o 

..:<7 

» 

fBo .5 

1 ■ 37 (L) 

» 

x 3 c ).6 

(tr.pl.i 

( L ) a second 

liquid layer .separate*. 


Para Nitro Hknsoh; Acid in Hkhsenc 
(K idgwirk and Rwhank, tm A.f 

Result! for Meta Result* for Par* 


Nitro Henztnc Acid. 

Nitro 

Benzoic Acid, 

tii»* 

mNoa: t ll ( t:ooff 

Urn* p SO,t; ( tt,LOOU 

XT prr \m imt. mi. *»|. 

V 

J«**f IMIflfll* iK.wt 

tat .0 

79.6 

227.0 

82,1 

ioS.o 

55. S 

20 1,6 

4 i, 8 

89.5 

3o.54 

196.5 

3 1, 4* 

65.2 

9.87 

183.4 

*1,1 

4 «.o 

4.95 

i 64,5 

!'> 

33 .0 

iAjS 



128.4 

2 , 07 

179.0 

1 

io 3 .o 

t. o3 



1 3f>.o or.pc* 

234 *0 

If |*1 


1000 gms. sat. solution of p nitro benzoic acid in dry ethyl ether 
contain 0*0413 gm. mol. NO*.C3H.COOH at as 0 * 

.iooo gms. sat. solution of p NTitro benzoic acid in ethyl ether sat. 
with H 2 0 contain 0.1071 gm. mol.N 0 2 .C e H 4 000 HatasMde Bzmzkamki, 1938.) 
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Influence of very Slight Traces of Water upon the Solubility of Ortho 
Nitro Benzoic Acid in Benzene and in Chloroform at 3 G°. 5 . 


(Cohen and Miyake, 1926. ) 

Results for Benzene. Results for Chloroform. 

Thousandths of a 

Gins. 0 NO, C e H* CO OH 

Thousandths of a 

Gms. 0 NO,f C # H i CO 0 If 

r cent of II 9 0 In C e H t . 

'per too gms. sat. sol. 

Per cent or H,0 In CHGi,. 

per lOOgms. sat. sol. 

0.0. 

o.35 

0.0. 

0.45 

37-7 . 

0.43 

25,6....... 

o. 5 i-o .52 

66.3. 

0.49 

i3o*.2.. 

o.56 

So. 1 . 

.. 0.49 0 .5o 

sat. 

o.56 

sat. 

o.5o 




Solubility of o Nitro Benzoic Acid and of i, 3.5 Dinitro Benzoic Acid 
in Water and in Benzene at 25 °. (do Szyszkowski, I 9 i 4 ri 9 i 5 .) 

Gm.-mols. ctn pd. per 1000 gms. sat, solution In 

Compound. Water Dry Benzene. Benzene sat. with H, 0 . 

o Nitro benzoic Acid.... - 1.984. 10- 2 2.687.io- a 

1.3.5 Dinitro benzoic Ac.. 6 . 344 * 1 o” 3 ( 6 . 83 i.icr* 3 ) 4*B8o.io~ 3 8.676.10^(9.1 35 .io^ 3 ) 

1.3.5 dinitrobenzoic acid shows an exceptional tendency to supersaturationu The 
results in parentheses are for solutions in which the equilibrium was approached 
from above. 

Results for the mutual solubility of Para Nitrobenzoic Acid and Para 
Toluic acid are given by Johnston and Jones, 1928, 

Freezing-point data for mixtures of ortho nitrobenzoic acid and di methyl 
pyrone are given by Kendall, 1914a* Results for mixtures of meta nitro¬ 
benzoic acid and benzoic acid are given by Bakunin and Angrisani, 1915. 


Nitro SALICYLIC ACID NO, ( 5 ) C 0 II ; ,COOH (i) OH (2). H, 0 , 

Solubility of S.Nitko Salicylic Acid in Water. 

(('hattaway and Curjm, 1026 .) 

Constant agitation in a thermostat was employed. The saturated solutions were 
analyzed by titration with o.oi n Na OH 









Gms. 




NO a c«ir # .o».coori 
per too sms n a 0 . 

Solid Phase. 

t rt 


NO, C„ II,. OH. COOT 
per lOO gins. H, 0 . 

Solid Phase. 

14 

9 5 

().(>(> I NO a .C 

HjOlI.COOlUr* 0 

4 <> 

1. 

. . 0 

169 NC 

9 .C B H 3 OHXOOH.H S <> 

17 * 

5 . 

... 0.0(>4 

» 

4 r » 

0. 

. . O 

200 

NO,.C e H s OH.COOri 


5 . 

... 0,068 

» 

5 o 

1. 

. . 0 

.22.8 

» 

2.5 

,0. 

... 0.078 

» 

55 

2. 

. . 0 

.273 

» 

29. 

3 i. 

,0. 

,0. 

... O .093 
... o.u >3 

)> 

» 

60, 
65 . 

0. 

0. 

. . 0 

. . 0 

3»5 

. 3 cji 

)> 

». 

33 , 

,0. 

... 0.11 5 

» 

72. 

0. 

, . 0 

. 5 oi 

n 

35 , 

,0. 

... 0 . 12,5 

)> 

74. 

, 1. 

.. 0 

.528 

» 

36 , 

A\. 

... 0.139 

n 

99 - 

. 5 . 

.. I 

. 5 o 5 

» 


The transition temperature is 4 


TRI NITRO PHENYL METHANE C 0 Hg(NO g ) 3 CH 3 . 

Freezing-point data for mixtures of trinitro phenyl methane and Sarcosine 
anhydride are given by Pfeiffer and Angern, 1926. 

CHLORO NITRO TOLUENE SULFONYL CHLORIDES CH 8 C e H £ Cl(N 0 8 )S 0 8 Cl. 

Freezing-points of mixtures of the 2.4 and 2.6 chloro nitro compounds 
are given by Davids, 1921. 
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C 7 H 5°6 

TRI NITRO PHENYL METHYL NITRAMINE CaH^lNOgfg.CHj.N.NOj.. 

Freezing-point data are given for mixtures of Tri nitro phenyl methyl 

•nitramine and: 

Nitro anilines(i) Styphnic acid!x) 

Nitro phenols!1) Tri nitro cresol( x )(al 

Nitro toluene(i) (3 1 Tri nitro tolueneUMs) 

Picric acid(i) 

(1) Jefremow and Tichomirowa, 1926; (2) Jefremow and Tichomirowa, 
1927; (3) Giua, 1914; U)Giua, 1924^5) Jefremow and Bogojawleuski, 1926, 


TrinitroTOLUENE 2,4,6 GH}.CH»(NO*),. 

100 gms. H a O dissolve 0.021 gm. CgH*.CHj(NO*)» at 1 $ 0 and 0.164 gm. at too 0 . 

100 gms. alcohol dissolve r.6 gms. CgHjCHi(N() 2 )a at 22® and 10 gms. at 58®. 

((\wtaarow, 1913) 

Solubility of a on 2, 4 , 6 Tiunitho Tomjknk (TNT) in Wati.k. 

(Taylor and Kinkenh&cli, 1923; algo quoted in full l*v verge***, 1924 | 

Commercial Grade I trinitrotoluene was purified by recryst a Ui/.n turn from hot 
benzene and from hot <)5 % alcohol. Its setting point was 8<>M>. The saturated 
solutions were prepared in triplicate by shaking frequently, during several hours, 
mixtures which had been heated to a temperature higher than that of the deter- 
mination and afterwards kept in a thermostat, ftt some cases equilibrium was 
approached from below instead t>f above. About 3 o to 5 <> grams of the saturated 
solution were weighed in a wagon pipet, the solvent evaporated by means of a 
current of warm dry air and the residue weighed after drying to constant weight. 
The determinations were plotted and the results for regular intervals of tempera’ 
ture were read from the curve. 


Gms, Gms. Gra*. Gm*. 


t*. 

c ft rr a c»i a iNO,) # 
per too gras. lf 8 0. 

r. 

C fi H t CH»{IVO s ) a 
per 100 gm». 11*0. 

t*. 

(NO,'*, 

periM gra*. !l,o. 

f. 

per irai gm», 11,0. 

0. 

.. 0.0100 

3 o. 

. .. 0.0175 

55 . 

.. 0.0570 

80. 

. . . 0.1075 

10. 

.. 0.0 no 

35 . 

. .. 0 . 029.5 

60. 

.. 0.0675 

85 . 

,o» tr ;5 

i 5 . 

.. 0.0120 

4 o. 

. . . 0. 0285 

65 .. 

.. 0.077,5 


. .. o.i 9 j 5 

20. 

.. o.oiSo 

45 . 

. .. o.o 36 o 

70.. 

.. 0.0875 

<l 5 . 

. .. 0.1375 

25 . 

.. o.oiSo 

5 o. 

. . . 0,0475 

7 >. - 


100. 

. 0,147* 


Solubility of a ok 2 , 4, 6 Tiunitho Tolu km; (TNT) in I’viumu:, 
(Taylor and !Unk<mb*ch, 1923; also quoted by Denver#nen, 1924. j 

As in the case of the solubility in aniline, a complex is formed with pyridine* 
It was fouikl to have the composition C 5 U ft N.C* H a Cll 8 /N<y a and in. pi. 4 o"- 4 u*\ 
The determinations were made in the same manner m de enbed above. The 
approximate results obtained by the cooling curve method were corrected by menu* 
of accurate determinations of the saturation points of prepared mixtures. The 
authors’ corrected values are as follows. 


t*. 

Gras. C fl H,CH s (NO # » 3 
per ioo gras. C,H 5 N. 

t*. 

Gins. 0,11,011, (NO,), 
per UK) gms. < H.N. 


Gm* I *11,016 Ml, 

prr t»« gm*. ( ,16; 

•20... 

137 

4 o... 


60. , 

...... Boo 

a 5 ... 

. i 58 

45 .,. 


65 . . 

...... 833 

3 o... 


So... 

. 370 

70.. 


3 $.... 


55 ... 


75 .. 

...... 9460 
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Solubility of a or ft, 4 > 6 Trinitro Toluene (TNT) in Aniline. 

(Taylor and Rinkenbach. 1923; also quoted by Desvergnes, 1924.) 

A large number of approximate determinations were made by the cooling curve 
method and four accurate determinations were made by the crystal growth method. 
These latter were used as fixed points for correcting the appitoximate curve. In 
the following table the results, showing grams per ioo grams sat. solution, were 
read from the authors diagram and the results showing grams per ioo grams of 
aniline were taken from his corrected table. 


Gms. C # H 9 Crr a (NO s ) s Gins. C,II,CH a {NO»)a 

per ioo gms. ^ ^ periougms. Solid 


t". 

sal. sol. 

cjigNir*. 

Phase. 

t“. 

sat. sol. 

C e H s NH a . 

Phase. 

~6.o. 

0.0 

0.0 

C S H,NH, 

75 . 

48.0 

9 -A .3 

C a If 3 NH a .C 6 H,Cif a (NO a ) a 

0 . . 

5.0 

5 .o 

C a H ft NH,.r. a ir a CII a (KO,) a 

80. 

56.o 

i 3 o 

» 

10 . . 

6.0 

6.1 

» 

83 . 6 m. pi.. 

68.0 

- 

» 

ft.O .. 

8.0 

8.1 

» 

80 . 

80.0 

- 

» 

ft 5 . 

9.0 

9-4 

» 

75 . 

86.0 

5 9 5 

» 

3 o . . 

10.0 

11.4 

» 

7 ° . 

89.0 

807 

» 

4<>. * 

i 5 .o 

18.0 

» 

68 ir. pi.. 

90.0 


»+C tt tr a CH a (NO a ), 

5 o. . 

ft ft.O 

ft.8.7 

» 

. 

91.0 

io43 

C 0 H a Cir a (NO*)* 

60.. 

3o.o 

44*5 

» 

76. 

96.0 

ft 07 4 

» 

70.. 

4 ft .0 

69.3 

1 ) 

80.6 _ 

100.0 

00 

» 


Solubility of oc or ft, 4 » 6 Trinitro Toluene (TNT) in Several Solvents 

(Taylor and Rinkmibaeh, 1923 ; also quoted by Desvergnes, 1924 .) 

The determinations were made as described on the previous page. The alcohol 
was 95.07 vol. % and d u = 0.816. The results were plotted and the following 
values read from the curves. 





Gms. C„H,.GII«(NO a ) a per 100 gms. of cacti 

1 solvent. 



t”. 

Acetone. 

Benzene. 

9 i>«/ 0 C a Il t OH. 

CCl*. 

cs a . 

GIIC 1 ,. 

0. 

Toluene. 

0. . . . 

f >7 

13 

o .65 

0. ftO 

0.14 

6 

1.73 

ft8 

5 .... 

66 

ft 4 

0.7 5 

0. ft 5 

O.ftO 

8 r 5 

ft. 08 

3 ft 

IO.,.. 

78 

36 

0 .85 

o.4o 

0. ft6 

11 

ft. 45 

38 

15 .... 

<jft 

5 o 

1.07 

0. 5 o 

0.35 

i 5 

2.85 

45 

fto.... 

10 9 

67 

1 .ft 3 

o .65 

0.48 

19 

3.»9 

55 

ft 5 .... 

1 3 ft 

88 

1.48 

0.8ft 

o .63 

ft .5 

3 . 8 o 

67 

3 o.... 

. 1 56 

u 3 

i .80 

1.01 

o .85 

3 ft .5 

4.56 

84 

35 .... 

. 187 

i 44 

ft.fty 

1 .3 ft 

i. i 3 

45 

- 

104 

4 o.... 

ftftB 

180 

ft. 9ft 

1.75 

1.53 

66 

- 

i 3 o 


ft79 

ftft 5 

3.70 

ft .37 

ft. Oft 

101 

- 

i63 

5 o.... 

. 346 

ft84 

4-6i 

3. ft3 

- 

i5o 

- 

fto8 

55 .... 

. 449 

36i 

6.08 

4.55 

- 

ft 18 

- 

27 ft 

60.... 

600 

478 

8. So 

6.90 

... 

3 oft 

- 

367 

65 

. 843 

665 

11.40 

11 . 40 


442 


5ft5 

70. ... 

i 35 <> 

1 oft 4 

i5. i5 

17.34 

- 


- 

8ft6 

75.... 

.. ft.678 

ftoftS 

19 5o 

ft 4.35 


- 

- 

i685 

IOO 

gms. glycol iiacfctato (CH 3 

CO 0 CH ; 

,.CH S 0 OC.CHj, b. 

pt. i 88 <>-i 89 0 . 6 ) 

dissolve 444 go*, 

• C. H s 

CH S (N 0 2 ), 

at ft5°. 


(Taylor and Rinkenbach, 1926 .) 



























C 7 H 5 0 6 494 

Solubility of Trinitro Toluene in Concentrated Solutions of Sulfuric Acid 
(H ough, Savage and Van Mario, 1920.) 

Onis. C* H, CH* (NO a J, per 100 «ras. sat. aohitUm In 



709 0 n,so. 

7 a 0 /o H* SO . 

8«°; 0 ii s so 4 . 

8;,«f 0 H,SO 4 . 

9 «%H,SO t . 

n«u n,so*. 

m*f u 

II,S(> 

0. 


0.3 

0.4 

o.G 

•> .O 

3.5 

1 3 

0 

10. 


o .3 

0.45 

0.75 

V.. *» 

4 *o 

1 3 

’> 

20. 

__ 

o .3 

0 .5 

0 .85 

*>.. 5 

4.8 

1 4 

0 

25 . 

. 

0.32 

0.55 

0.9 5 

2.G 

4 . 2 

1 4 

5 

3 o. 


o *35 

o.G 

1.0 

2,7 

G«0 

iG 

5 

4 o. 

.. 0.2 

0.4 

o.G 5 

1.3 

3 .o 

7,0 

t8, 

.0 

5 o. 

.. 0.2 

o .45 

0.70 

1.7 

3.4 

8,4 

21 , 

. 0 

Go. 

. , 0.22 

0 5 

1.0 

2.3 

5 .2 

n .0 

*14 , 

.8 

70. 

o .35 

0.7 

1 .(> 

3.3 

7.0 

1 3 . 4 


.0 

80. 

.. 0. G 

1.3 

2.4 

.',.8 

10.0 

18.0 

3G, 

4 


gw « 9 • « W. W a • V# * 

The above approximate values were read from the authors chart. 


Freezing-point data are given for mixtures of Tri nitro toluene and: 


Acenaphthen$(32)(10) 

Amino azo benzene!14a) 
Amino aceto phenoneln 
Aniline! 28) 

Anthracene (30)(23) 
Azobenzene!17) 

Azoxy benzene!15) 

Benzoic acid!42) 

Camphor!11) 

Carbazole!32)(35) 
Cinnamylidene aceto 
phenone!11) 

Diethyl diphenyl urea!15) 
Dimethyl amino azobenzene 
! 17) 

Dimethyl pyroneUi) 
Dinitro benzene!10)(22)( 
!20)(21) 

Dinitro toluene( 3 ) 18 )(9) 
tio)(13)139)(20)(22) 


Diphenyl amine!10) 
Fluoranthene (40) 

(i2)Hexa nitro diphenyl 
amine!10) 

Hydroquinol dimethyl 
ether!16) 

Naphthalene!iS)!a 71 
Naphtha! 1 16) 

” methyl ether!16) 

Nitro benzene!19) 

Nitro erythritol!38) 

Nitro glycerol (33)( 36 ) 

Nitro mannitol!38) 

Nitro naphthalene!39) 

Nitro penta mannitol!38) Tri 
Nitro toluene!x) t2)!3)(8)Trl 


Picric acid!37} 

Picryl chloride!18) 

Pyrene (40) 

Retene!23) 

Salicylic acid 16 ) 

Styphnic acid!24) 

Tetra nitro methyl 
aniline!101(25)134) 

Tri nitro c:resol 1 26) 

Tri nit ro g1ycerol ( 36)!33) 
Tri nitro phenol ! n) (ax) 
Tri nitro phenyl methyl 
«i t ram 1 ne 114) 

Tri nitro toluene!10) 
nitro xylene!4) 1 31) 
phenyl carbinoliaB) 


( 9 )t 10 )( 13 )l 5 )l 7 ) 

Oxy benzaldehyde(3i) 
Oxy benzoic acid!6) 
Fhenylene diamines(29) 


1* t uore*l*M 4 4 ,# 
Phenanth renet #j 4 1 


li) Bell and Cordon, 1921; (2) Bell, Cordon, Spry and White, 1921; 

I3) Bell and Herty, Jr., 1919; U) Bell and Sawyer, 1919; i 5) Bell and 
Spry, 1921; (6) Crockford and Zur^urg, 1930; (7) Bogoiavieasitnski, 1918; 

18 ) Giua, 1913; (9) Giua, 1914; 1 xo) Giua, 19x$; lit) Giua, 191b: iu) 

Giua, 1917; I13) Giua, 1920; (14) Giua, 1924; (14a) Giua, 1931; its) Giua 
and Guastella, 1933; (16! Giua and Marcel lino, 1920; lx?) Giua and Reggiani, 
1925; (18) Grimm, Gunther and Titus, 1931; (19) Hammick, Andrew and H&mpson, 
1932; (20) Hrynakowski, 1934; (£1) Hrynakowski and Kapuscinski, 1933b: 

(22) Hrynakowski and Kapuscinski, 1934; !23) Jef remow, 19x9: (24) Jefremow, 
1919a; (25) Jefremow and Tichomirowa, 1926; I26) Jef remow and Tichomirnwa, 
1927; I27) Kremann, 1904, 1906; (28) Kremann, Hohl and Muller, 11 , 1921; 

(29) Kremann and Maiiermann, 1923; I30) Kremann and Miller II, 19-11; 1 3*) 
Kremann and Pogantsch, 1923; I32) Kremann and Strzelba, 1921; 133) Kurita 
and Hagui, 1929; 1 34) Puschin and Marowitsch, 1914;, (35) Rheinboldi, 

Henning and Kircheisen, 192s; (36) Tamburrini, 1927; <37 1 Taylor and 
Rinkenbach*, 1923a; (38) Urbanski, 1933, 1934; (39) Wogrinz and Vari, 1919; 
(40) Shinomiya, 1940; I41) Kendall, 1914a; (42) Crockford and Hughs, 1930* 
I43) Kremann and Hofmeier, 1910; [m) Kremann, 19u. 







MethylPICRIC ACID GH(CH 5 )( 0 H)(N 0 2 ) 3 , x.3.2.4.6. 

Solubility in Aqueous Solutions at 25°. (Kendall. 1911.) 


Aq. Solvent. 


Water 

“ -fLigroin 
“ 4 * Benzene 

0.00895 n HC 1 
0.01593 n HC1 
0.01013 n Picric Add 


Normality of 

Dissolved , c , 

Methyl Picric J ^ c l* Solvent. 

Acid. 

0.0100 0.01975 n 0 Nitrobenzoic Acid 

0.01019 0.00981 n Salicylic Acid 
0.01059 0.01393 n “ “ 

0.00641 H2O+Excess of Salicylic Acid 
o.00487 
0.00702 

normality of salicylic acid + methylpicric acid. 


Normality of 
Dissolved 
Methyl Picric 
Acid. 
0.0080 
0.01063 
0.01072 
0.02613* 


TRX NITRO CRESOL <N0 8 ) 3 C e H(CH 3 >0H. 

Freezing-point data are given for mixtures of 2.4.6 tri nitro meta 
cresol and: 


Acenaphthenela) 
AnthraceneU) 
DinitrobenzeneU) 
Fluoranthrene(6) 


Fluorene!2) 
Naphthalene!7) 
Phenanthrene!2) 
Picric acid!2)(5) 


Pyrene!6) 

Retene(2) 

Styphnic acid!4) 

Tetra nitro methyl aniline!1) (3) 


!i) Jefremow and Tichomirowa, 1926; (2) Jefremow and Tichomirowa, 1927; 
(3)Jefremow and Tichomirowa, 1928; ( 4 ) Jef remow, 1934;!s 1 Quist, 1924; 

( 6 ) Shinomiya, 1940; (7) Saposchinikow and Gelvich, 1903, 1904. 


1 . 2 . 4.6 TrinitrANISOLE (N0 2 ),C e H a .0CH, 1 . 2 .4-6- 

Sox.ubx3e.ity rw Several Solvents. 
(Doevergnos, 1924.) 


Solvent. 


Water. 

» 


Ethyl acetate. 
» » 
Acetone. 


Ethyl alcohol (96°). 
)) » 

Ethyl alcohol (abs.). 

Methyl alcohol.... 
» » ..... 


t*. 

(Imu. 

(NO,), C,K,.OCH, 
per 100 *m#. solvent. 

Solvent. 

f. i 

Cm#. 

(No,)»e ft xi*.ocxi,. 

per 100 gmB. solvent. 

i r> 

0 • 020 

Benzene . 

.. i5 

94-98 

5o 

0.137 

» 

.. 5o 

597.90 

100 

o.3a<)* 

Chloroform --- 

.. x5 

25.60 

1 5 

89.44 

» ...... 

,. 5o 

334-5o 

5 0 

368.5o * 

Ether (anhy.). 

.. x5 

4-*83 

1 5 

194.00 

» . 

* . 54 

7.86 

5o 

8x3.22 * 

Pyridine. 

.. i5 

40.35** 

if) 

2.3 I 

» ... 

.. 5o 

221.23 

5o 

*7-70 * 

CS,. 

i5 

0.426 

i5 

2.37 

» .. 

36 

I. II 

5o 

21.36 * 

CC1 4 . 

.. x5 

o.5n 

x5 

5.24 

» ... • . 

.. 5o 

3.65 

5o 

27.65 * 

Toluene,. 

.. i5 

86.49 

» .......... 

.. 5o 

421.53 


- Partial aaponiUeatton to nitrophenol and isopicric acid occurs. 

^ plcratn of pyridine having the formula C*H,0H(N0*)».2C,H tt N is formed. 
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Freezing-point data are given ‘for mixtures of 2.4.6 tri niiro anisole and: 

Amino acetophenone!3) Nitrani 1 ine!3) 

Bromo naphthylamine(S) Pyrene!7) 

Dimethyl naphthylamineU) Picryl sulfide(2) 

Diphenyl aminets) Tetra nitro methyl anilinetb) 

Fluoranthene! 7) Tri nitro phenetol(1) 

Naphthylamine!5) 

(1) Brady and Horton, 1925; (a) Ghaumeit and Thomas, 1023; ! ji Giua, 
1931; (4) Hertel and van Clef, 1928; is) Hertel and Romer, 19, io; 

(6) Shinomiya, 1940. 

Results for mixtures of Ethoxy and Benzyloxy Nitro Anisoles are given 
by Robinson and Smith, 1926 and Oxford and Robinson, 1926. 

TETRYL (2.4.6 Tri nitro phenyl methyl nitramine or tetra nitro methyl 
aniline) (N 0 g) 3 C 6 H 2 N(NQ £ )GH 3 . 

Solubility or Tetryl in Water. 

(Taylor and Hinkonbach, 1923. Tim do termination A ar« quoted in fall by Dot»v«rgn«», mi.) 

The sample of tetryl used was purified by recryitalltaing it good commercial 
product. Its setting point was r/8°.72. 

The saturated solutions were prepared in triplicate and equilibrium wits approached 
from above and below. Constant agitation was not employed. The mixtures were 
shaken frequently for several hours and then allowed to settle two hours before 
a sample was removed for analysis. About 3 o- 5 o grams of the saturated solution 
were weighed in a wagon-pipet, the solvent evaporated, and the residue weighed 
after drying to constant weight. The determinations wore plotted and the results 
for regular intervals of temperature were read from the curve. 



Gms. Tetryl 


CImi, T«itr>l 


Urn* T» tr't 

t*. 

per too gms. 11 , 0 . 

t*. 

per too rms, H # 0 , 

r. 

per t«» grn *, 11,0 

0 . 

. o.oo5o 

35 . 

. 0.0094 

70.. 

... o.o 535 

5 . 

. 0.0058 

4 o. 

. 0.0110 

75 .. 

0. of del 

10. 

. 0. 0065 

4 >. 

.. .. 0.0140 

80.. 

.., 0,0810 

l 5 . 

. 0.0072 

5 o. 

. 0.0195 

85 .. 

... 0,0980 

20. 

__ 0.0075 

55 , 

..... 0.0270 

90.. 

... 0 . 1230 

25 . 

. 0.0080 

60. 

. o.o35o 

95 .. 

... 0.i 5 i 8 

3o. 

. 0.0085 

fi >, 

. 0.0440 

100.. 

... 0.18*2 


Solubility of 

TETHYL 

in Several Organic 

So I, VENTS., 


(Taylor and Rlakenbarh, 1923. The results are quoted in full by De*vergoe#» 1931, < 
The same method was employed as that used for the determinations in water 
(ims. Tetryl per too gnu*, of each Hnlvetti 


t*. 93 

% at robot 

mu,. 

Tiiia, 


it;, 11,1,0. 

0. 

0.320 

0.007 

0,28 

0.0090 

o.i88 

5. 

0.36G 

o.on 

o.33 

0,0120 

0,37't 

10. 

0.425 

0.01 5 

0.39 

0.0146 

0.33o 

15. 

0.49G 

0.020 

<1.47 

0,0177 

<> ‘77 

'20-- . 

0.563 

o .025 

0.57 

0.0208 

0,41 H 

25. 

0.65 

o.o3i 

0.68 

0.0244 

0,457 

3o. 

0.76 

0. OvU) 

<>*79 

0.0296 

o,493 

35. 

0.91 

0. o48 

0.97 

0 . oitp 


4o. 

1.) 2 

o.o58 

1.20 

0.0557 


45. 

1.38 

0.073 

1*47 

o.oqio 


5o, 

1,72 

0.095 

1.7# 



55. 

2,13 

0.124 

2.2,3 



60...... 

2.61 

0.154 

2.65 



65. 

3.33 

0.19'i 


- 


70. 

4.23 

0.2.4 1 
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Freezing-point data are given for mixtures of Tetryl and: 

Acenaphthenel 3) Fluorene(3) Picric acid (4) 

Chloro picrin(3) Naphthalenel3) Retene( 3 ) 

Di nitro aniline(3) Nitro penta erythritol(s)Tri nitro cresol(2)(3) 

Di nitro benzene(2) Nitro toluene!1) Tri nitro toluene!1) 1 2)14) 

Di nitro phenol,!2) Phenanthrene!3) Tri nitro xylene!3) 

Di nitro toluene!2) Picramide!3) 

!i) Giua, 1914, 191s; (2) Jefremow and Tichomirowa, 1926; <3) Jefremow 
and Tichomirowa, 1928; (4) Taylor and Rinkenbach, 19231a); (5) Urbanski, 1934 -* 


DICHLORO TOLUENES Clg.CgH3.CFl3. 

Freezing-point, data for mixtures of the 2.4 and the 3-4 dichloro 
toluenes are given by Wahl, 1937 . 

BENZIMIDAZOLE C Q H 4 NHCH:N. 

Freezing-point data for mixtures of benzimidazole and pyramidon are 
given by Pfeiffer and Angern, 1926. 

BENZAEDEHYDE C<II,CUO. 

100 gnus, 1 L 0 dissolve 0.3 gm. C fl H 6 CH 0 at room temperature. (Flttck inger, 
1875; U.S.P.t 

100 gms. aqueous 0.4 normal sodium oleate solution != 10.8 gm. Na oleate 
per 100 gms. solution) dissolve 5.8 gms. C fl H g CH 0 at 20°. !Smith, 1932.) 


Mutual Solubility of Benzaldehyde and Glycejrol. 
(Mo Ewon, 1923.) 


t* Of 
solution. 

Gms. G t II*CIIO 
per 100 gms. sat. sol. 

t* of 
solution. 

tans. c«h a cho 

per t(K> gms. sat. sol. 

or 

solution. 

Gms. CjHjCBiO 
per 100 gms. sat. sol. 

6 7 

.5.. 

... 4 . 5:5 

*44-5-. 

... a(>.(>:5 

X5'2.5. . 

... 77.i3 

io3 

.5.. 

7 . 7/1 

160 .3*. 

... 49.72 

127.5.. 

_ 90.10 

17.3 

.5a. 

. .. 12.4*7 

160.7*. 

... 55.29 

107.5.. 

. .. 94.50 

1 

.0. . 

. .. 23.87 

<>9 .5.. 

... 62 .3o 

85.5.. 

.... 97-<>7 


* s« Critical opahmconco. 


100 gms. sat. solution of* benzaldehyde in liquid ammonia contain about 
82 gms. C e H fi CHO at ? t°. (DeCarli, 1927.) 

Freezing-point data are given for*. 

Benzaldehyde + Hydrocyanic acid (Peiker and Coffin, 1933 *) 

** 4 Nitric acid ! Zukow and Kasatkin, 1909*) 

n 4 Acetic acid anhydride !van der Beek, 1928.) 

»» 4 'Pj.jl chlor acetic acid (Kendall and Gibbons, 191s*) 

" + Naphthols (Kremann and Zechner, 1925.) 

o and p ChloroFOEMANILIDKS Ci.C1H4NH.CHO. 

Freezing-pint lowering data for mixtures of 0 and p chloroformamlide are 
given by King and Orton, 19n. 
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C 7 H 6°2 

HydroxyBBNZAIiDEHYDES o, m an(l/> C* 11 * 011 .CHO. 

Solubility of Each in Water. 

(8idgvv»dc ami Allott, 1023.) 

The determinations were made by the synthetic, sealed tube, method. The 
concentrations are in terms of Wt. %, that is, the grains of o, m or p Cg Hg OILOHQ 

per ioo gms. sat. sol. 

The points at which a second liquid phase separates are marked L. The unstable 
points are marked *. 

Results for Orlho Results for Meta 


Hydroxybemaldehyde. 

Hydroxybcmaldehydr. 

flrmtlw fur Para 

llydroxybiwiftldcHyiW, 

V- 

wt. */<,. 

t*. 

wt. %■ 

t*. 

Wt. •/•■ 

f. 

Wt. •/». 

85.8... 

1.68 L 

43.0... 

0.73 

3o. 5... 

1.33 

60.8 lr |»i 

•a;. 4 

136.5... 

8.59 L 

57 . 8 ... 

9.38 

50. <t... 

4-34 

63. if_ 

L 

i54‘0... 

5.34 L 

58 . 9 ... 

11.0 

59 . 0 ... 

8.30 

<) 0.8 lr t»t 

46, 0 


63.5... 

19 .-iL 

61 . 9 ... 

i3. 0 

63.0..,. 

19.8 


.... 

66 . 0 ... 

» 9 .al. 

50.8... 

i 3 . 0 *L 

61.8 _ 

49.8*L 



66 . k.. 

31 . 9 L 

(•>?.. 8 ... 

00.7 

64 . 1 ,,,. 

60,0 



66 . 0 ... 

4 o. x L 

60 .5,4. 

00 , 7 *L 

69.3.... 

7 6.6 

i46,3... 

90.56 L 

65.6... 

434 

60 . 8 ,.. 

06.6 

83.6,,.. 

88.8 

118 .3... 

67 . 4 ... 

93.20 L 
97 .i3 L 

60 . 4 *.. 

60 . 4 ... 

71 . 0 ... 
8 i. 1 ... 
106 . 0 ... 

53.9 

65 .1 

83.3 

84 .o 

100.0 

60 . 4 ... 

06 . 6 * 

116 . 0 ,,.„ 

100,0 


Solubility of Ortho, Meta and Para if ydiu>xy»enzaldkiiyd m m Brnxknk, 

(Sidgwick and Allott* 1033.} 

The determinations were made by the synthetic, scaled tube method, Wt. % 
signifies the gms. of o, rn or p C 0 HgOIlGH 0 per mo gms. sat. sob In case of 
the results marked B benzene separates as the solid phase. 


Ortho. Mot*. Para* 

tf. Wt. »/„. t*. Wt, ** v Wt *U 

5 . 30 .. o.o B 6 1 .3 _ 6,09 65 . 0 . 3 , 6 { 

3 . 65 .. 4.35 B 67.1.... 10,40 81.4***. 11.09 

0. i 5 .. 8.0,3 B 71.0.... 16.6 84.1,,,. 00,0 

1.00.. 10.90 B 75.7.... 07.1 86.7..,, 3 1.0 

—0.60.. i 5 .o B 79.1.... 4<>.o 8 tj, 5 .... .|6,o 

—3.35.. 00.4 B 80.4.-.. 50.5 pi,5..., 59,8 

— 5 . 4 <>• * 05 .o B 83 , 6 ,... 69. 5 too.6..,. 70,6 

—8.00,. 3 i.4 B 89.8,,.. 77.0 116,0.,,, 100.o 

10 . 15 .. 3 g.0 B 1 06.o... ♦ 100. o 


Ortho Hydroxy BENZALDEHYDE ( Salicylaldehyde) 0 OH.G e H v CHO. 

Freezing-point data are given by Kremann and Zechner, 192 $ for mix* 
tures of Salicylaldehyde and each of the following compounds: 

1.2.4 Dinitro phenol, Hydroquinone, a and p N&phxhols, q Hltrophenol 
Picric acid and Pyrogallol. 
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Meta Hydroxy BENZALDEHYDE m OH.C.H ,CH 0 . 

— o 4T 

Freezing-point data are given for mixtures of meta hydroxy benzalde- 
hyde and: 

Benzoic acid(i) Naphthols(i) Resorcinol*1) 

Dinitro benzenes*1) Nitro phenols*l) (5) Salicylic acidU) 

Dinitro phenol*1)(5> Phenol * 1)(5) Tri chlor acetic acid<3) 

Dinitro toluene*1)( 2) Picric acid*1)(4) Tri nitro toluene*1) 

Hydroquinone*1) Pyrogallol* 1) 

(l) Kremann and Pogantsch, 1923; (2) Kremann and Mauermann, 1922; 

(3) Kendall and Gibbons, 191$; U) Rheimboldt, Henning and Kircheisen, 

1925; *5) Kremann and Zechner, I926. 

Para Hydroxy BENZALDEHYDE p . 0 H.C 6 H 4 CH 0 . 

Freezing-point data are given for: 

Para Hydroxy benzaldehyde Dimethyl aniline (Schmidlin and Lang, 1912.) 

" " " Phenol " " « 

" “ M Trichlor acetic acid* Kendall and Gibbons, 1915. 

BROMO NITRO TOLUENES BrN 0 2 C fl H 3 CH 8 . 

Freezing-point data for binary mixtures of the several isomeric bromo 
nitro toluenes are given by Coffee, 1926 and Geerling and Wibaut, 1934. 

NITRO BENZYL BROMIDE p C 0 H 6 CH.N 0 2 .Br. 

Freezing-point data for mixtures of p nitro benzyl bromide and a benzal 
doxime are given by Brady and Klein, 1927. 


NitroBENZYL CHLORIDE p C«H*CHN 0 2 .C 1 . 


Solubility in Several Solvents at 25 0 . (v. Haiban, 1913.) 

Gnu. p C«H»CH.NOiCl Gms. P C fl H»CHNOa.CI 


Solvent. 

|M‘r joq.Gma. 
Solvent. Sat. Sol. 

Solvent. 

per 100 Gms. 
Solvent. Sat. Sol.’ 

Methyl Alcohol 

8.87 

s.15 

Nitrobenzene 

57-8 

36 

4 

Ethyl Alcohol 

7 .to 

6.63 

Ethylacetate 

57-8 

36 

4 

Propyl Alcohol 

5*70 

5-39 

Ethylbenzoate 

43-3 

3° 

2 

Amyl Alcohol 

4.88 

4-65 

E thy Init rite 

51.2 

33 

9 

Butyl Alcohol 

«•$ 

17.7 

Isoamylbromide 

12.s 

10 

4 

Acetic A del 

18.X 

15 '3 

Brombenzene 

32 

24 

2 

Acetone 

toy 

5 1 -7 

Chloroform 

47.6 

32 

3 

Acetophenone 

63. t 

38.7 

Carbon Tetrachloride 

6.05 

5 

69 

Paraldehyde 

24.9 

IQ. 9 

Benzylchloride 

45-3 

3 i 

2 

Ether 

23. 1 

18.8 

a Bromnaphthaline 

3i-7 

23 

4 

Acetonitrile 

C)6.6 

49.1 

n Hexane 

i-3° 

X 

28 

Nitromethane 

68.8 

40.8 

Isopentane 

0.49 

0 

49 

<\Nitrotoluene 

51.1 , 

. 33-8 

Benzene 

69.7 

37 

4 
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Solubility op Ortho, Meta, and Para Nitrobbnzyl Chlorides, 

Each Separately in Several Solvents at 30 °. 

(McCombie, Scarborough and Smith, 1D27-} 

Weighed amounts of the solute and solvents were sealed in small bulbs 
and the temperature determined at which solution was complete. Five 
determinations were made in each case and these were plotted and the 

value for 30° obtained from the curve. 



Gin®, in 

each case p^r too km. 

aolvenn 

Solvent 

Ortho 

Hurt 

Pari ’ 


C 7 H 6 ° 2 C1n 

C ?H©%C W 

SW lK 

Acetone 

433 

644 

126.8 

Benzene 

304 

— 

74.2 

Ethyl acetate 

as 7 

394 

69.7 

Nitro benzene 

217 

326 

68.2 

Ethyl benzoate 

171.3 

j 66 

51.2 

Ethyl alcohol 

26.3 

30.4 

8.2 

Freezing-point data are 

given for mixtures 

of : 



o and m nitro benzal chloride (Holloman* 1014.) 

o, m and p nitro benzal chloride (Holloman, vormeulen and de Hooy, 1914.) 


RICINOLEIC ACID C 7 II«N|Oi im. pi. '19 V*. 

100 gms. H a 0 dissolve 0,072 gm. C, 7 1I # N s O* at iB*‘ and gm, at too 0 , 

W Kidti'ir 4 n«t \\ «inhnir«»tt. tun 


BKNZOIO ACID C 6 H fl COOH. 


t°. 

Solubility in Water. 

(Bourgoin— Ann. diim. phys. (;J is, m. 
Grams. ( % tt HaC*OOII 
p;Tioo(»ms. 

} 

Grams, 

t« r 

< •!!*<'< toil 

I'M 1 ,'•!* . t 

0 

Water. Solution.* 

O.I70 O.I70 

40 

W.U.-I. 

0 555 

N-hiijun. 

0.351 

10 

0.210 0.209 

50 

0-775 

0.7 68 

20 

O.290 O.289 

60 

*■*55 

t . 142 

25 

o -345 0.343 

So 

a 715 

.> 645 

30 

O.4IO O.408 

too 

5 #75 

5 >•*'> 


ioo grams saturated aqueous solution contain 0.25 gm. (AIM OUH at t,V*; 
0.3426 gram at 25 0 ; 0.353 gram at 26.4°; 0.667 gram at 45"; 3.87s gmn, 4 f 
100 . 

(Paul, 1894; Noyes and Chapin, iS«8; Greenmh anti Smith. 190.1; Huff man amt LmitmR **»«>*,, f.nm. 
den, 1905; Philip, 1905; see also Atocejcw, iKHfi; CM, iH?H; Vaubel, iA»h, t reundluh s*n»! nt : j 


Solubility of Mixtures of Liquid Benzoic: Arm and Waii-.ii, 

(Alexejcw.) 

Determinations by "Synthetic Method,” see Note, it. 20a Figure.*, rr.it! fi,, m 

curve. 


t°. 

Gms. CflHgCOOH per too Gms. 

. A._ 

# 0 

Gmt. C*H, 

70 

Aq. Layer. 

Benzoic Ac. 

Layer. 


Aq. Iatyer, 

6 

83 


IOO 

12,0 

80 

7-5 

79- 

5 

110 

18.0 

90 

8-5 

76 


rx 6 

(crit. temp.) 


BeriftAt At, t^yrr. 

<11) o 
59 o 





BENZOIC ACID 



Solubility of 

Benzoic Acid in Water. 

f 

6 ms. mols. C„ ILCOOU 
per liter. 

6 ms. C (I T1 S <:00H 
per liter. 

Authority. 

18 .... 

.... o.o ’.»46 (prob. high) 

3.00 

(von Euler and Lowenhamm, J.916.) 

a3. ;>.. 


3.20 

(Sehilowand Lepin, 1922.) 


. . % 0 . 0^76 

3.3 7 

(Kendall and Andrews, 1921. ) 


.... o.oajKi 
.... 0,0280 

3.3j) 7 

( Lars son, 1926.) 


3. .'|2 

(von Euler and Lowenhamm, 1910.) 


Data for the solubility of benzoic acid in water (determined by the synthetic 
method), agreeing satisfactorily with the results of Alexejew, are given by Sidgwick 
and Ewbank, 1921 <t. 

Solubility op Benzoic Acid in Water. 

(Ward and Cooper, 1930.) 


0 

Qffts. C 6 H & CG0H 

per Solid 


r o 

Gms. CgHgCOOH per 

Solid 

t° 

100 gm©. $&t. ; 

sol. Phase 


t 

100 gms. sat. sol 

Phase 

24*6 

0*334 

CJLCOOH 


98.6 

7.190 

2 liquid layers 

25* 15 

0.3394(1) 


109*4 

11.19 

It H 

42.4 

0.628 

tt 


116,.I 

20.6l 

II II 

57*8 

1*093 

ti 


117.2Crit.pt. 32*34 

Homogeneous mixture 

74*1 

2.067 

11 


116.3 

46.37 

2 liquid layers 

83*1 

3*130 

II 


109*7 

61.36 

n 11 

88.3 

3.966 

II 


101.1 

69 .OI 

M II 

93*2 

5*599 

It 


95.5 

75.68 

c 6 h 6 cooh 

89.7 

5*599 

2 liquid layers 

101.4 

87.72 

If 

94*6 

4*57 

Inv. pt. 

73.5% Acidi22.7 

100.00 

It 

95*3 

6.471 

c 6 h 6 cooh 





(1) 

Gms. per 

100 cc. sat. 

solution 

(Kilpatrick and Chase, 1931*) 


Solubility of Bknzoic Acid in Water 

and in Ethyl Alcohol. 




(Wright 

, 1227.) 







Gms. C*H,-COOH per lpO gms. 

solvent at: 


Solvent 



' E 0 U 

26 ^ 

30 ° ' 


WH'1 0 

Aq. 50 Wt. % CJLOH 
100% c 2 h 5 oh 

(1) Puhner, 1924. 


0.345 0.343(1) 0.42 
16.95 ~~ 25.2 
52.5 — * 6 s -8 


Solubility of Benzoic Acid in Aqueous Solutions of 
Magnesium Sulfate at 2s 0 . 

(Randall and Pa lie y, 1927.) 


"Ionic Strength* 

;f aq. MgS0 4 solution 

0 . 0 

0.02498 
0.04910 
0.1018 


Dm. MOlS. CgH^COOK 
per liter sat. sol. 

0.02793 

O.O 2828 

0.02837 

O.O 2818 


■Ionic Strength" 
ofaq.MgS0 4 solution 

0.2029 

0.4008 

0.7580 


Gm. MO13. C fl H g COOH 
per liter sat. sol. 

0.02796 

0.02723 

0.02578 
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BENZOIC ACID 

Solukiuty or HiiNJtim: Vut' vr •.’!*’* in A>>» i * >•<» m.'-.* : 

'.' ? KrntUJi alitf !f 3 i 


Hydrochloric Acid, \tuw Xvnl 

* .... 4*-. »...U Itlmr l*4*» ...it* tif! ill*# I... 


Grn. muh 

. par liter 

(in* m»*U pet Ulrr 

t*tp j. i 'i* 

|>r# 4 Ji*f 

I.SYt SJi !» 1 i 

F»r Iti»y 

HCi^ 

r., ii-coeii 

It t i 

<Vts*t tmit 


i, tr * t»un 

II sn # 

t *«, t mu" 

0.0 

0.0376 


o.»U i'i 

U . M <! 1 1H 

M t, 3 ' ’ 

I .1*1*1 

**. irj'j j 

o.«8a» 

0,02 54 

4 - 4 »« 

»».«»! |*i 

* 1, *jSm * 

M M iti*.| 

t -fiii 


o. 63 o 8 

o.ovt 35 

5 . aid 

II.lit If* 

*«. tin 

«i. 11 it.nH 

1 . | l*» 

U . f l ^ S 

i. i8fi 

0.0a11 

7 * * 7 * 

0.0! I i 

M , Jf*» $ 1 

»* .. II Jft-K 

1 . HHn 

mu 

i.8.{8 

0,01 85 

9. Vi2 

O.ofoq 

**. \ »t 4 

M . 1* jf’fM 

1 r^* 

n . fi#i| 


On© liter of aqueous solution ttimutUttemitl) mih h*om*k mi 

salicylic acids at i8° contains o,oaA$ gm- mu!» 1 *« H*U«* f I amt run u* |«|, 

mols. C i H 4 .t)H.C 00 H.i.i». *■•»* l: ^* r ***** iin.j 

Solubility or Bbhioxc Acio in Am*mm u**i* m Ann?* ay 2$\ 

fpmenpr* nru, i 


Results for aqueous solutions of: 


Hydrochloric acid 

Nitric acid 

Su 1 fun 

r Ai I d 

Hrrtr. and 

Qm. Equiv 

. per Umr 

m. tqulF. mt JUtr 

m, 

t ter liter 

■». fsmi*. i»r n«#r 

. 


/ iut% ^ c $ n $ em s 

/ 

•W, % 

' ."r « “ V .', '.Vtwn 

0.000 

0.02805 

0.00630 0.02709 

0*00646 

O. 0 J 758 

u.uui hi «.ojft?s 

0.00608 

0.02709 

0.02568 0.02635 

0.02159 

0.0268** 

u, 0.02679 

0.02460 

0.02586 

o.osnu 0.02631 

0.03845 

0.02879 

0.04601 o«t)j8l9 

0.04773 

0.02536 

0.08762 0.0j6j5 

0. 4081 

0.02888 

o.oi* §36 0*03174 


Solubility of Bihioic hew in humom tittmrtmh m murmu: An# at 45®, 


wt. % 

Oil. Hot. CgHgCOdH 

Uln 1 

Op. »6 d. r - |i i| ca*n 

wt , « 


H £ 80 4 In 

mr torn «*». 

1# 

ter IW p#, 

V fc a 

i*r iuon mm. 

AQ« solvent 

AO* Solvent 

m« wmm 

aa* 



0.0 

0.02760!" 3.36 gm. 

1 96.79 

0 . 04*817 

70 . |7 

O.P 4052 

11.28 

0.01610 

«8.?2 

0,00999 

72**6 

m .01371 

19*79 

0.01034 

80.55 

M«tK»500 

79 • 59 

0,0 $ 809 

aS .51 

0.00708 

82.76 

0.0050 4 

19*28 


35.82 

O.OO581 

88 .48 

0.00$94 

* 4 . 1 $ 

o *»9 17 

39.24 

O.OO530 

0O.8| 

0.0004M 

8 1.0 4 

u, imail ll 

41.90 

0.00505 

69.30 

o,oo6iii 

8%. 4 1 

0 .4 9 *l«i t t 

44.54 

O.OO496 

67. |8 

0,00898 

85*91 

0 .4 i$6l 1 1 


(1) At a concentration of sulfuric acid attune ft» jwr* *1*1 tftr n«!itl 
phase changes* fro® benzole acid to a ttmpmni with ^%#Ii* a 

molecular ratio of %:% or higher. 

Solubility of Btnioie Agio in Ago *«*«** w* n*i »* *t 15®. 

i LfttwMt*, ini , 

w o»» »«i* mmiwi# u mt s.tf^iwi 

#*t* •*»»*>« g*t ili*t 

*> *■* * f 4 n »** in I’ ii »»Arm ». * >.*»3 

»,«*'* » * * «* M? 

** **»’* t% MiUm I 1 * IfaUlr a ■ >’» * i t 

«,»1| * V* ,» , . it 

s *• ii o **» * 4 1 I * $ 114 »♦. » -i 1Y 

if , 1*5 


»«»*• 9WMHHW, jpff Ml*# 

o.oi 6 o 5 n Sodium Oxalate.., o,«a^ 
0 *© 5 a 1 » » « , . , a.aijft 

o.o6|a w # «* ,.. »,**i*8 

o.oaS n Sodium Qpectaatr , «*.««t*oa 

o.o 5 » « n .. 


S S Jt* * 
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Solubility op Benzoic Acid in Aqueous Solutions of: 

(Hoffman and Langbeck.) 


Potassium Chloride at 25 0 . Potassium Nitrate at 25 0 . 


Nor¬ 
mality 
of Aq. 
KC1. 

Gms. 

KC1. 

per 

later. 

Dissolved C fl H 6 COOH. 

/*' 1 ' N 

Mol. Cone. Wt. per cent. 

Nor¬ 
mality 
of Aq. 
KN0 3 

Gms. 

KNO 3 

per 

Liter. 

Dissolved QHsCOOH. 

Mol. Cone. Wt. per cent. 

0.02 

1.49 

5.0254-10-* 

0 * 339 

0.02 

2.02 

5.0326-10-* 0.340 

0.05 

3-73 

4.9801 “ 

o «333 

°-05 

5.06 

5.0421 “ 0.341 

0.20 

14.92 

4-7639 “ 

0.322 

0.20 

20.24 

5.0297 “ 0.340 

0.50 

37*30 

4.3632 “ 

0.295 

O.5O 

5 o -59 

4.9400 “ 0.334 




I. OO 

101.19 

4.7646 “ 0.322 


Solubility of Benzoi^ Acid in Aqueous Solutions op: 

(Hoffmann and Langbeck,) 

Sodium Chloride. Sodium Nitrate. 


Nor¬ 

Gms. 

Gms. CftHfiCOOH 

Nor¬ 

Gms. 

Gms. CaHxCOOH 

mality 

NaCl 

per 100 ( 

»ms. Sol. 

mality 

NaNOa 

per 100 

Gms. Sol. 

of Aq. 
NaCl. 

iSS. 

at a 5 0 . 

at 45 6 - 

of Aq. 
NaNOa. 

per 

later. 

at 25 °. 

at 45°'- 

0.00 

8 

O 

O.340 

O.667 

0-02 

I.70 

O. 34 O 

0.666 

0.02 

I .17 

0*339 

0.663 

0.05 

8.51 

0*339 

0.663 

0.05 

2 *93 

o*33S 

0.654 

0.20 

17 .02 

0*333 

0.647 

0.20. 

11.70 

O.336 

0.617 

0.50 

42.54 

0.319 

0.613 

°*5° 

29.25 

O.282 

0.546 

1.00 

85.09 

0.294 


1.00 

5^*5° 


0.449 






Solubility of Bbnzoxc Acid in Aqueous Solutions of Salts. 

(Here and Hlebenthal, 1920.) 


Results for aqueous solutions of: 


Potassium 

Chloride 

Potassium Bromide 

Sodium Chloride 

Magnesium Chloride 

On. EQUlv, 

. per liter 

On. Equlv.^>er liter 

On. Equlv. 

per liter 

On. EQUlv. 

per liter 

' KG 


r KBr 

C e H s COOH 

v / ~~NaCl 

^CgHgCOOH x 


CgHgCOOfP 

0.11 

0.028U' 3. 

4gmJ 0.00 

0.028 

0.20 

0.027 

0.19 

0.027 

0,22 

0,028 

0.20 

0.028 

0.35 

0.026 

0.39 

0.025 

O.48 

0.025 

0.3S 

0.027 

O.98 

0.019 

0.71 

0.022 

O.79 

0.023 

0.66 

0.025 

I.96 

0.011 

I.38 

0.0l8 

1*57 

0.017 

1.18 

0,022 

3-03 

0.009 

2.41 

0.012 

2.13 

0.013 

2.09 

0.0l8 

3*80 

0.006 

4-45* 

0.05 

4. 12* 

0.008 

4.68* 

0.009 

5-44* 

0.003 




# Solutions saturated with respect to both compounds. 

Solubility of Benzoic Acid in Aqueous 
Solutions of Sodium Benzoate at 0.2 0 . 

(Lars®on, 10@1.) 

On. MOl . e 6 H s C00Ha (Jm * Mo1 * C e H 5 C00H 

per liter aq. solvent titer aat. solution 


0.010 

0 . 2$0 

0.50 

1.00 


0.01257 

0.01297 

0.014l6 

0.01744 




Somwimtv or »«***»»«•• *•'«* ’* * i " '* <-*' * »• * >•* 

Potassium t'aLUktb* i*» i-r out*' *1' »U.* »it» *»: 
WlTiOUT »»« * •» ’’I I* * ■'*»*<>*»• At n 


comiuiw ot 

m, r *»< 


Km -t 

j n. mi*. 

somat li ps» *oi*» 

p* 

Kto* mni 

Vr. fit, 

! i%' ? w Hr 

pr 

Udr 

n**r •*' * ♦ 

1* r ; ; 1 # f 

m *? m. »i 

0.5 NaCl 



0,01 lift 2 

2,«K> S*C! 

* ••• J " «•'% 


1.0 w 



0.0 4 4 M 

J * «•*•» 

# *->, \u 

0.01220 

2.0 M 



0,0 *0*0 

J.ilto 

f sv , <#».„>, 

*>» 0*320 

3.O ** 



0 , ilci*»Ul 3 

3 -V* 

* to , ' * 4 u | 

0 > 0 * 9*3 

0.1 KCl 



U.M 44 »« 


f <* , to 4 « 1 

0*017(2 

o.as w 



IK 0 2 1 4 J 

1.00 

• u»y Jtj | 

0.0 it S 3 

0.50 11 



0,0 10*. 1 

*4 , *iu 

• v> . V? |U I 

0*00970 

1.00 * 



«,«»l6$tt 


* 0 . 0 1« l 

0*00(55 

2.00 * 



( 3 . 012*2 

<.jt „ jhii HU'! 

* 

0*02009 

i.ooNaCl 

# 

0.01 CJt J 3 X 1 N* <t.0t*ft*.u 


* iS.aj.n 

0*02000 

1.00 ” 

♦ 

0.10 

0,01% 4 ** 

0, saw 

* t.», 0 a v« 1 

0*01(50 

1.00 * 

+ 

0*20 

M,0*M 3 

0 , % *H> 

* to . K> 1 

0.01916 

1.00 tt 

♦ 

0*00 

0.« t ft V? 

} , OM 

* 0,0}^ 

*>• 0 * 50 * 

2.00 W 

+ 

0*01 

tKttCFy?*!, 

•4 » OH 

# 1 ■ 4 < <- I 

0.01m 

3.00 * 


0*10 

0,0 40 in 

\, m* 

* M , 0 4 -v f 

0,noil3 


SOLOlUtTV t»> HiniPir Am* l* A^i^trn ur 

Sotnm fiiHXOAti Comt*tm. I*(***»»*>- *««•■•»’ '<**«»>-*» ■*».»* *r i«*. 

!#%!*.■ 


Ttet C 08 €#»ifAU«t of *hr %r**$jm »*» «, w 4> s i n^x* pr tittr 

except in tht ton ma#* iurkr4 mu *# * ** tf* *»!. pr 

liitr. 


Or. Hoi. 

0 N* Wit, 

tNt| - 

»#, i*r;* . 

m m>i. ’M, 

»li. 

Nil pr liitr 

ejujmm m? 

Mil m* a«tr 


*N 3 * *»* ;Sl»f ;‘ # N| 

pr 

m. «olf«»i liitr •*!• t*i. 


4 4 -fttf ««4 ■ #*; 

ttifi , •i'i’tttttl 1 il*f 

Mt* »tl* 

0.350 

UCl 

0.01031 

«i. i«w^A ^ 


«. itSI i 1 

0*02073 

0.500 

If 

o.o m# 


0 , to J**Mf 

to v % 

0*01000 

1.00 

R 

OtOlNIA 

H.NOII 

to . 0 4 fM* »i 

1 . ?to 

0.01 to 

1.00 

tt* 

O.OlfOl 

g*m 

to, to | toM 

to. ! tot' 1 

0 * 020(5 

o.so 

BbCl 

o.oits 

l>. 33 lriHt! 44 j!i 

to , to i iff* 1 

i , toto 

0 * 0 | 0 M 

1.00 

tt 

O.OiOt 

0 * $«*n 

P * to 1^3 1 

3 * *** 

0*01707 

0.50 

CaCI 

0.0331 

1 * 0 *# 

to , to 4 “ ", 1 

to. ^ 0 * i 

0*02 to 

1*00 


0.0333 

3 *iw 

to , to 1 4 ft* 

M.frtJI 

xi, H 2 »i§ 

0*30 

KBr 

0.03103 

1»00 

to , tttu 11 | 

to , * 0 

0 , 03 «» 

O.SO 

(t 

§.li»l§i 

0 , 30 ^ MNttg 

to, to jto St 

$ 

o, 03 l (5 

1.00 

R 

0 . 0 tSj 2 


0 , 04*9 r% 

, * 4$ 

0.02070 

0.30 

II 

o.taii 

0 .H 1 » 

to , to 4 40 *% 

1 * 14 ^* 

o»OI 0$5 

0*50 

i# 

O.O 3 O 0 

O.in 

0 , to 4 f % 4 

'i'iK't if tSft 

■a.ajJi 

1.00 

«l 

0 . 0*13 

o» 2 Sn litiiJji 

0 ,a#c> 4 l 1 

to ., %to 

O. 0225 ( 


0.03000 

IK SO 

to, 

1 1 ii-t* 


0*534 

m ►. ^ 


l#«*p 

* 1 , p 4 ft |4 

«. 3 % vri 

0 . 0210 * 

1.068 

R 

o.oma 

2 .IM 1 

» , to 4 %Pi* 

I 

0 , % w 

0 .W 3 P 7 

3 . I# 

tt 

0 * 009 ?ft 

l.SW 

4 §H 

4 ♦ 

0,02225 

OftioottCaCljl 

64 K 1 I 

»* 2 S I» f 

0 ,*M 4 4 *j* 

to , JM* ^ '*^4 

ft*© 2 J 30 
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Solubility of Benzoic Acid in Aqueous Solutions of Sodium Benzoate 
Containing Increasing Amounts of Sodium and of Potassium Chloride. 

(Larsson, 1931 .) 

The concentration of the aqueous sodium benzoate was o.oi gm. mol. per 
liter in all cases. 



Ora. Mol®. 

salt 

OB. Mol. CgHgCOOH 


Gin. M 0 I 8 . Salt 

Gm. Mol. CgHgCOOH 

c° 

par liter aq. 

per liter sat. 

t° 

per liter aq. 

per liter sat. 


solvent 

solution 


solvent 

solution 

0.3 

0.0 NaCl 

0.01257 

0.2 

0.0 

KC 1 

0.01257 

II 

0.25 

II 

0.01134 

it 

0.25 

II 

0.01202 

II 

0.50 

II 

0.01006 

11 

0-50 

It 

O.OIO98 

II 

l.bo 

II 

0.00838 

ti 

1.00 

II 

0.00954 

II 

c 

c 

II 

0.00574 

11 

2.00 

II 

O.O0694 

II 

3.00 

II 

O.OO368 

11 

3.00 

II 

0.00524 

25.0 

0.00 

ftl 

0.02718 

25.0 

0.0 

II 

0.02718 

II 

0.50 

♦1 

0.0220 

11 

0.5 

H 

0.02280 

II 

1.00 

II 

O.OISOO 

11 

1.0 

II 

0.01978 

II * 

2.00 

II 

0.01215 

n 

2.0 

II 

0.01455 


Solubility of Benzoic Acid in Aqueous Salt Solutions at 35 °. 

(Goellen and Osol, 1937.) 


Ora. MOl. 

Ora. Mol. 

Gm. Mol. 

Gm. Mol. 

Gm. Mol. 

Gm. MOl. 

salt per 

CgHgCOOH 

salt per 

c 6 h 5 cooh 

salt per 

C e H 5 COOH 

liter aq- 

per liter 

liter aq. 

per liter 

liter aq. 

per liter 

solvent 

sat. sol. 

solvent 

sat. sol. 

solvent 

sat. sol. 

> (= HJ 3 alone) 

0.03873 

1.0 NaBr 

0.02661 

0.4002 NaBr 

0.03477 


o.o v” n g u 
0.1139 Bid 

0.3068 " 

0.3022 ” 

0.4016 '* 

0.5040 " 

1.025 " 

1.5317 " 

2.0057 " 
0.1 NaCl 


0.03578 

0.03426 

0.03278 

0.03151 

0.03042 

0.02460 

0.01996 

0.01635 

0.03595 

0.0343s 

0.03324 

0.03179 

0.03057 

0.02494 

0.02020 

0.01644 

0.03594 

0.03494 

0.03351 

0.03245 

0.0311S 


2.0 

0.1 KC 1 
0.2 " 

0.3 " 

0.4 " 

0.5 " 

1.0 " 

1.5 " 

2.0 " 

0.1 KBr 
0.2 " 

0.3 " 

0.4 " 

0.5 " 

1.0 n 
1.5 " 

2.0 " 

0.1044 NaBr 
0.2051 " 

0.3060 " 


0.02278 

0.01927 

0.03672 

0.03527 

0.03450 

0.03281 

0.03173 

0.02687 

0.02313 

0-01979 

0.03663 

0.03560 

0.03468 

0.03381 

0.03288 

0.02906 

0.02576 

0.02271 

0.03686 

0.03604 

0.03536 


0.5022 

1.0030 

1.5020 

2.0030 

0.1 

0.2 

0.3 

0.4 

0.5 

1.0 

1.5 

2.0 

0.05 

0.1 

0.15 

0.2 

0.25 

0.5 

o .75 

1.00 


0.03393 

0.03079 

0.02791 

0.02492 

0.03711 

0.03674 

0.03624 

0.03596 

0.03527 

0.03335 

0.03139 

0.02922 

0.03645 

0.03489 

0.03362 

0.03241 

0.03133 

0.02640 

0.02231 

0.01896 
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SOIOBIX.ITY OF B*NZOIC ACID IK AQtl*Ot »3 SAIT SOUIIIOKS. 
(!i?i 8 gwiit and Dfcar, IWM.) 



Om. Mol. 

0 A. MOl. 


U*. 

KUU 

On. MOl. 

t° 

(Equlv?) salt 

c a K s COOH 

1 ° 

(Equiv gall 

w°°« 


per liter 

per liter 


mr 

It Mr 

per lliir 

17 

0.0 

0.0230 

35 

0.00 


0.03147 

ii 

0.2536 NaHgPOg 

0.0370 

II 

0.02678 

ter 

0.04076 

it 

0.4227 " 

0.0300 


0.04017 


0.04231 

M 

0.5918 “ 

0.0320 

30 

0.000 


0.03304 

II 

0.8454 " 

0.0350 

il 

0.4764 

IF 

0.07442 

II 

0.4515 NaHgPOj 

0.1710 

** 

0.7146 

*. 

0 . 09680 

II 

0.7224 

0 . 2490 

II 

0.9528 


0.U68 

II 

0.9030 " 

0.2930 

« 

1.191 


0.1361 

II 

1.8060 " 

O.4860 

1* 

0.0653* 

tXr 4 0 7 

0 .O 0395 

II 

0.03117 Na 5 V 0 4 

0.02350 

** 

0.0743 


0*0681 a 

II 

0.06235 " 

0.02450 

» 

0.09457 

*1 

0.0774 

II 

0.09345 " 

0.02600 

It 

0. 101? 

“ 

0.o8l52 

II 

0.1247 " 

0.02825 

It 

0.1076 

»» 

0.0841 

18 

0.0 

0.0226 

II 

0 .U 5 S 

11 

0*08514 

it 

0.1 Na 2 B 4 0 7 

0.18 

II 

0.1704 

M 

0.1145 

n 

ft * 1 

0.2 

0.38 

II 

0.02386 

KisHcX). 

0.04805 

ii 

0.3 

0.54 

t* 

O.03384 

It 

0.05365 

H 

0.4 " 

U.71 

II 

O. 0 JO 7 H 

O 

0.05766 

it 

0.0025 KpHgSb g 0 7 

0.0230 

II 

0.06508 

11 

0.06967 

ii 

0.0050 " 

0.0234 

tl 

0 . 07/29 

tl 

0.08038 

ii 

0.0075 " 

0.0237 

tl 

0,0253 

JLWCL 

0.04738 

it 

0.010 " 

0.0240 

II 

0.06073 

ft * 

0.06046 

ii 

0.001375 KgTi 0 5 

0.0230 

II 

0.08014 

M 

0.06646 

ii 

0.00275 " 

0.0232 

II 

0.09050 

II 

0.06935 

it 

0.004125 " 

0.0234 

f» 

0.09980 

H 

0 , 0720 ? 

it 

o.ooosso w 

0.0240 

II 

0. 1012 

*» 

d,ci 7287 


Solubility of Benzoic Aen> in kmmrn Salt Solution at 30 **. 

(DoosaJ an<l Bhagwat, 1639 ; «h*e#at M 1633 .) 


In aqueous solutions of: 

Sodium Formate Sodium Acetate Sodium Citrate Sodium Salicylate 


Oms. 

p*r liter 

Gm . 

pejr liter 

om. par 

liter 

9 pm, par. 

liter 

'ICOWa 

•o^OTP 

'CHjjCOOMa 

“ CjttgCOO^ 

^ 4 W(C008a1^ 

" c e M fe c 00H ' V 


‘ C^COOH^ 

0.0 

4.033 

2.232 

5.75 

O.O 

4.033 

9,422 

4.174 

4.054 

6.399 

4.464 

7.48 

5.376 

7,509 

13.900 

4,252 

6.086 

6.964 

8,928 

10.00 

7.927 

8.794 

26.55:1 

5*029 

12.172 

8.404 

14.510 

12.33 

15.134 

12.41 

46,081 

5*759 

24.477 

9.838 

23.761 

16.17 

27.746 

17.29 

58.417 

6,634 

28.636 

10.920 

33.661 

19.56 

33.295 

19.21 

73.021 

?*21| 

42.954 

12.297 

58*036 

25.92 

55.492 

25*02 

97 * J61 

10 * 17 

84.O18 

16.348 

IOO.982 

33.61 

83.238 

30,20 

146.042 

13.73 

112.024 

17.885 

134.643 

38.64 

UO.984 

34,08 

194*722 

22 .0J 

168.O36 

20 .325 

2OI.964 

48*17 

116.475 

39.38 

292,084 

33-72 
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Soi.obix.ity or Bbhzoic Acid in Aqueous Solutions or Sodium BinzoatiI?) 
Containing Inckbasing Amounts or Sbvkbal Salts at 25°. 

(Cteol and Kilpatrick. 1933.) 

The concentration of the aqueous sodium salt (Benzoate ?) solution) was 
o.oi gm. mol. per liter in all cases. 


On. Mol. Salt. 

d. of 

Cte. Mol. C e H & COOH 

Gm. Mol. Salt c 

t. of Gin. 

Mol. CgHgCOOfi 

per liter 

sat. 

per liter 


per lltdr 

sat. 

per liter 

aq. solvent 

sol. 

sat. sol. 


aq, solvent 

sol. 

sat. sol. 

0.2 GsGl 

1.024 

O.O256 

0.2 

P C e H 4 CH 3 03 C^ ! 

1 1.014 

O.O305 

o.$ " 

1.062 

0.0242 

0.5 

1.035 

O.O378 

1.0 " 

1.124 

0.0223 

1.0 

M 

1.066 

0.0620 




0.1 

C 10 H 7 OSOoNa 

1.005 

0.0313 




0.2 

ll 

1.013 

O.0385 


SOLUBILITY OF BENZOIC ACID IN AQUKOUS SOLUTIONS 
of Sodium Rknzoatk at 25°. 

(Kolthoff and Hooch, 19 ® 8 .) 


On. mola. C e M 5 € 0 ON* par 
11tar aq. solvent 

0.00l- HpO alone) 

O.OI 8 
0.02 
0.03 
0 . 0 $ 


Cite. Mo la. CgHgCOOH par 
liter sat, aol. 

0.02775 

0.03670 

0.02673 

0.03682 

0.02704 


Cte. Mole. CgHjXOONa 
per liter aq. solvent 

0.1 

0.35 

0.5 

0.75 

1.00 


Gm. Mo Is. CgHgCOOH per 
liter sat. sol. 

0.02757 

0.02934 

0.03398 

0.03933 

O.O4623 


Solubility of Bbnzoic Acid in Aqubous o.oi Normal Sodium 
Bknzoatv Solutions Containing Increasing Amounts of Various Salts at 25 0 * 

(Kolthoff and Bosch, 1032 .) 


Normality 
or added 
salt 

0.0 

0.09 KOI 
0.2s " 
0.50 M 
1.00 M 
0.09 NaCl 
0.25 M 
0.50 M 
0.09 Lid 
0*25 H 
0.50 " 
0.09 KBr 
0.25 11 

0.50 " 

0.09 KI 
0*50 ** 

o.oi KaS0 4 

0.333 * 


Normality 
of dissolved 
C a %CC»H 

O.O3676 

0.02588 

0.02456 

0.02266 
0.01938 
0.02^68 
0.0240S 

0.03170 

0.03558 

0.03395 

0.02160 

0.03608 

0.02562 

O.O2J64 

0.03643 

0.02538 

0.02630 

0.02413 


Nor** lit? 
of added 
salt 


0.05 

KNO a 

0 * 09 

II 

0*2$ 

It 

0.50 

»l 

1 .00 


0.05 

N&NG, 

0.09 

*1 

0 . 3 S 

H 

O * 5 <> 

n 

0.05 

UNO, 

0.09 

0 

0 . 2 $ 

tt 

0.50 

H 

0.09 

NaCIO, 

0.25 

« 

0.50 

tt 

0.00 

BaC! # 

0.50 



Normality 
of dissolved 

e e %eooH 

0.02658 

0.02640 

0.02610 

0.02558 

0.02432 

0.02648 

0.02634 

0.02658 

0.02453 

0,02642 

0.02618 

0.02553 

0.02470 

O.O263O 

0.02590 

0.02550 

O.O2614 

0.02376 


Normality 
of added 
salt 

0.061 CaClg 
0.339 " 

0.061 SrClg 
0.339 


Normality of 
of dissolved 
C e H s c °°R 

0.02608 

O.O2348 

0.02604 

0.02346 

0.02650 

O.O2608 

O.02564 

O.O2646 

0.03624 

0.02582 

O.O264O 

0.02580 

0.02506 

O.O2646 

0.02594 

0.02534 


0.06 Ba(NOJo 
0.168 M 
0.333 

o.o 6 o 8 Ca(N 0 3 ) 2 
0.169 " 

0.338 ", 

0.08 St(NO* 
0.223 

0.445 

o.O597Mg(N0 3 ) 2 
0.166 " 

0.333 M 
0. 


J \'z 
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Soldbix.ity OF Benzoic Acid in Aqueous Salt Solutions at i 8°. 
(Ursa on, 1927.) 


Obi. Hols. 

Obi. Mola. 

an. Mole. 

cm . mu . 

iM, Mftls. tin. 

mu. 

Salt 

C fl H 5 C 00 H 

Salt 

W lXiH 

a. it f # H t 

COOK 

per liter 

per liter 

per liter 

per liter 

mr littr pur 

llwr 

0.0(1: FLO) 

0.02257 

0.50 

HCOONa 

0.0768 

0,0546 i'll K C! (XX)Na 

O.0283 

0.5 NaCi 

O.O188 

1.00 

*» 

0.0<)8l 

0.1002 f; 

0.0310 

1*0 " 

0.0158 

0.05 

CH-COONa 

0.0560 

0.27 JO 

0.0368 

0.025 HCOONa 

0.0310 

0.10 


0.0782 

0.506 

0.0428 

0.05 ” 

0.0377 

0.20 

»« 

0. .1121 

1.092 

0.0507 

0.10 " 

0 . 04 S 1 

0.25 

it 

0.1261 

0.50 c e H b ox)N* 

0,0268 

0.25 " 

0.0602 

0.50 

n 

0.l8oS 

1.00 ” 

0*0351 

- 


1.00 

»» 

0 . 26 l 4 



Solubility of Bxnzoic Acid in Aquious Sodium Acstat* Solutions at 

2 S e . 



* 

(tare®on. 

19457 .) 




Normality of 



cm, mu. 

c*n b v.m 



aq. CH3CQON& 



mr n wr 



0.00 (-■ FLO) 


0.0278 



0.0493 



0.0605 



0.098s 



0.0846 



Solubility of Benzoic Acid in Aqueous Solutions of Sodium 
Acetate, Formate, Butyrate, and Salicylate. 

(Noyes and Chapin — Z. phyaik. Chcm. 317, 443* Vi; Philip J. Ch Soc. I7* 99 ** Vf-) 


Grams CsHsCOOHjjer liter of SVuti**a in: 


Sodium 
Salt per 

r ClhCOONa. 

HCOONa. 

C 4 IyC€> 0 N*.C«lMm COON*, 

Liter. 

At as®. 

At 36.4** 

At 

At 364V 

At 36,4 » 

At m 4 . 

0 

3 - 4 i 

3 S 3 

3 - 4 i 

3 S 3 

3 S 3 

3 S 3 

I 

4-65 

4-75 

4.25 

4'35 

4 5 ° 

3 63 

2 

S* 7 o 

5-85 

4.75 

4.85 

5 VO 

3 70 

3 

6.70 

6.9O 

5.20 

5 ' 3 ° 

6.15 

3 «o 

4 

7.60 

7 85 

5.60 

5.70 

6 90 

3 «7 

6 

... 


. .. 

... 

8 40 

4 -00 

8 

... 

... 

... 


. . . 

4**0 


Solubility of Benzoic Acid in Aqueous Solutions or Sodium Mono* 
CHLORACETATE, SODIUM SUCCINATE AND POTASSIUM FORMATE AT 25®, 
(Philip and Gamer, %) ) 


In Aq. CHiCICOONa. In Aq. (CH*COONa)„ In Aq. HCOOK. 


Gms. per Liter Solution. 

Gw*, per Liter Solution. 

Om*. per Liter Ktttukhm, 

CHiCICOONa. 

C.H.COOH. 

(CHsCOONa)*. 

crffccooit; 

HCOOJC. 

t.ti.rtxui 

O 

3-38 

O 

3-38 

O 

3 ■ 3« 

1 -375 

3-684 

1.182 

4.087 

1.02$ 

4.087 

3.426 

4.026 

2.932 

5.112 

2563 

4-734 

6.839 

4-417 

5 -B 4 B 

6.564 

5.124 

S ■ S ®3 

i 3 - 7 io 

4-929 

11.73° 

9.005 




The authors also obtained data for the solubility of benzoic acid in aqueous 
solutions of sodium acetate and sodium formate which agree closely with those 
quoted in the second table above. 
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Solubility of Benzoic Acid in Aqueous Solutions op 
Sodium Benzoate and op Potassium Benzoate at i 8 °. 

(Larason, 1930 a.) 


Qm. MOls. 8a It 
per liter 

o.oo ( = HoO) 

0.01032 C 6 H 5 CXX)Na 

0.1032 

0.2325 

0.465 

0.500 " 


0». MOls. C 6 H 5 C00H 
per liter 

0.02262 

0.02185 

0.02266 

O.O2383 

O.O2638 

O.O268 


Om. Mols. salt 
per liter 

0.698 C fi H B COONa 
0.930 M 

1.000 " 

0.0466 C e H 6 COOK 
0.0932 " 

0.233 " 


Om. M0l8. CgHgCOOH 
per liter 

0.02946 

0.0341 

0.0351 

0.02243 

0.02280 

0.02433 


Results for the solubility of benzoic acid in saturated aqueous solutions 
of sodium benzene sulfonate, sodium xylene sulfonate and of sodium cymene 
sulfonate at various temperatures are given by Hauslick, 1935. 


Results for equilibrium in the ternary system Benzoic Acid,Ortho Phthalic 
acid and water at various Temperatures are given by Ward and Cooper, 1930. 

Solubility op Benzoic Acid in Aqueous Solutions of Dioiane at 25 0 . 

(Hera and Lonanta, 1029 .) 


Vol percent Dloxane 
(C 4 H a °g) in AC. solvent 

0.0 

10.0 

30.0 

50.0 

75*0 

100.0 


Om. EQUlv. CgHgCOOH 
per liter sat. aol. 

0.028 

0.07 

0.26 

1-77 

3.14 

3-12 


SoLUMiLiTY op Benzoic Acid in Aqueous Solutions of Dextrose. 


Normality of 

Gms. CftHiaO® 

Aq. Dcxtro&c. 

'per Liter.* 

0.02 

3- 6 7 

O.05 

900 

0.204 

36-23 

o -533 

96.15 

1 .068 

192.30 


(Hoffman and JLangbeck.) 
Dissolved CflHaCOOH at as*. 
Mol. Cone. l'er'&t. 

5.0322.ro" * O.34 

5 .0403 “ 0.34 

5.0303 “ O.34 

5.032I “ 0-34 

5.0443 “ 0-341 


Dissolved CsIItCOOH at 45°. 
Mol. Cone. 

9.9088.IO” 4 0.674 
9.9328 “ O.669 

9.9323 “ 0 669 

XO.OIOX “ 0.674 

10.0369 “ 0 676 


Solubility of Benzoic Acid in Aqueous Solutions of Urea and of Thio Urea. 

(Hoffman and Langbedt.) 

Normality Gms. CJftCOOH Dissolved at «s ■ 

of Solution. per liter. Mol. Cone. Wt. per cent. 

In Aqueous Urea o.io 6.01 CO(NH 2 ) 2 5.1876.10 0 * 35 ° 

In Aqueous Thio Urea 0.20 15 ,2 3 CS(NH 2 ) 2 5 • 4994 0 372 

Data for the system benzoic acid, succinic acid nit rile and water are given by 
Schreinemakers, 1898, and for the system benzoic acid, phenol and water by 
Timmermanns, 1907. 
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ioocc. 40 % ethyl alcohol dissolve 36. i ps. ( '«! UCOOl I at Smith, Vi.> 

too cc. of a i.o n aqueous solution of aniline hydrochloride dissolve 0.5,17 K m. 


C«HtCOOH at 25 0 . 




Solubility of Benzoic Aar> in Ayi-i.ous Solutions of 

Ethyl 





AT 2 5 . 







(Seidell, itfoH. iqio ) 




Wt. % 
CalLOH 
in Solvent. 

Sp. Gr. of 
Sat. Sol. 

Gms. per 100 limn Sat. 
Sol. 

vJum 

Sp. Gr. «Mf 
Sit. Sub 

t#m». pet too Gim, Sit, 
Nd 

C.H.OH. 

tawtxtH. 

in Solvent. 

CilMUi. 

t *11*1 *CK til'. 

0 

I 

O 

c.367 

60 

0-943 

45-73 

23.80 

10 

0.985 

9-94 

0,60 

70 

0.94O 

49 -ai 

29.70 

20 

0.97c 

19.66 

1.70 

80 

0.934 

52.8 

84 

3 ° 

0.959 

28.85 

3-90 

IP 

0.923 

57 6 

36 

40 

0-951 

3^-36 

9.10 

too 

0.908 

63 ■ 1 

36.9 

So 

0.946 

41.50 

17 






Solubility of Benzoic Acid in Aqueous Solutions of Ethyl Alcohol at as®. 

(Halford. IWS.J 


Vrt. t c# 6 m 
In aq. solvent 


One. C 6 %C 0 Qti 
per lOOce as.t. 901 . 


MU % CjJtgOH vm. C^M^COOK 

In aq. aolvent par uxjee mi. »ol* 


0.0 0.33s 56.a 
18.8 0.858 75*0 
31.5 7.38a 93*8 


10.43 

39.97 

33-30 


Data showing the effect of increasing amounts of several gum Arabic 
sols upon the solubility of benzoic acid in water are given by Print" 

zinger and Beier. 1934. 


Distribution of Benzoic Acid at #8* Between : 1 Smith, tuat-msu 

Wale, and Chloroform, Water and Benzene, 


Mtilliuols. X 

ft H Jt C<HW pw liter 

c; f 

miutnou < 

t .IIT IMIII |*r-r lltri 


11,0 layer |C t ), 

UIClj later <C,«, 

t ;7 

* 11*0 lii«t« it | 

Mb imw » t 

c"» * 

o. 2 , 38 o 

0.567V 

7.36 

0,87 -.#5 

t . 5*1 i 

t /;5 

0 . Bov. 1 ) 

0.737 

7. 4 v 

0.9 * 5 

I .»/• 

*1. 11 

0.396 

1 ,o 5 \ 

2.66 

I . 3 *m 

i.i* 

*1. 57 

0.599 

i.HI 

B.o; 

1 ,7'* 5 

5 , 5 *t 

3 P 9 

0.675 

7 . 17,5 

3 .1 5 

>, Ho 

* MP 

{•*»> 

1. 137 

1.55 

3 .96 

{,tm 

»&•:* 

1.98 


Data showing the influence of temperature upon the distribution of benzoic acid 
between water and benzene are,given by Wosmeammsky, 192 3, 


Distribution of Benzoic Acid at tb° Between ; (Smith, twnns 1 
Water and Ethyl Ether. Water and Xylene, 

MllllmoU t . (!,»ILCOOH per lia r ^ MUtinml* MMOOH prt ttl*r 


H»0 layer (Cg. 

{L* Hj)j 0 lay «r (Cg. 

ua:. 

mi 

11,0 layer it;,-,. 

uyw tC # i, 

*•• 

0.0375 

0.()I25 

24.3o 

0,7 3” 

**,678 

0.92 

0.06 ) 

1 Jh5 

25.00 

0.795 

0,819 

1.0! 

0.095 

2.385 

25 .i 5 

0.841 

0.H6# 

l .<*3 

0.1675 

4.8626 

30.86 

1.568 

2 .9** 

i ,85 

O.270 

0.370 

8. i3o 

Ei.75 

3o. 15 

37. Bo 

4-«(» 

*:■ 5 

4. *5 
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Distribution of Benzoic Acid at 25° Between: 

(Smltn and unite, ms. 


Water and 

Chloroform 

Water. 

and Toluene 

On. Mola . c 
•^H 2 6' . layer 

^H^COOH per liter 

Gm. Hols. 

CgHgCOOH per liter 

viiv layer » 

'Tt^TTayer 


O.OO376 

0 . 03 S 4 

0.0057 

0.0336 

0.00409 

0.0414 

0.0072 

0.0504 

0.00449 

0.0475 

O.OO96 

0.0825 

0.00495 

0*0559 

0.0120 

0.1284 

0.00627 

O.084S 

0.0135 

0.1620 


Distribution of Benzoic Acid Between Water and Benzene: 


At io°. 

(Uendrixon, 1897.) 
Gma. GH»C(XM 
per 100 c«'. 

At 20°. 

(Nernnt, 1891.) 

Gms. GIb('(X)IX 
per 100 c*c. 

At 25 0 . 

(Farmer, 190.1.) 

Gms. GILCOOH per 100 cc. 

At 40°. 

(Hendrixon, 1897.) 
Gms. GILCOOH per 
100 cc. 

Hrf>. 

GIL 

list). 

GIL. ' 


Gila 

HsO 

GHa ' 

layer. 

Layer. 

Layer. 

Layer. 


Layer. 

Layer. 

Layer. 

0.0215 

0.0725 

0.0163 

0,0535 

0.2002 (0.1885*) 

3*335 

0.0238 

O.0714 

0.0412 

0.236,3 

0,0244 

0, ©qq 

0.20X2 (0.1891*) 

3 - 3*9 

0.0404 

0.1637 

0.0562 

O.4422 

0.0452 

0.273 

0.2020 (0.1902*) 

3319 

0.0837 

O.5740 

O.0890 

I.0889 

0.0788 

O.737 



O.H 55 

I.0269 

0 . 131 $ 

2,0272 

0.1500 

2.42 



O.I 7 I 5 

2.1420 

O.I409 

2.7426 

0.2890 

9.70 

» * 

» unionized. 


O.2313 

3-9167 


Distribution of Benzoic Acid Between Benzene and Aqueous 
Potassium Benzoate Solutions at 25°. 

(Farmer, iyo,j.) 

Gm. Mob. OXbCOOn per Liter. 


Gms. Mok 
GHaCOOK per 
Liter Aq, Hoi. 


o,ooc)3 

0.028 

0.047 


Aq. Layer. 
O.OIS87 
O.OI5C)7 
O.OX603 


GH# Layer. 

O.2776 

O.2768 

O.2762 


Grm. GHaCOOK Gms. GHsCOOH per liter. 

l>er Liter Aq. __ 

Sol. Aq. Layer. 


1.341 1.937 

4.035 1.950 

6.774 1.956 

Distribution of Benzoic Acid Between: 
Water and Chloroform. (Hemlrixon, iSy? ) Water and CCU 


GHa Layer. 

33-88 

33-79 

33-71 


At io® 

Gms. C«H«(*(X)H per too cc. 


At 40°. 

Gms. ( fl!l»(XX)H per 100 cc. 


HiO Layer. 
0.0208 
O.O269 
O.O327 

o-ioS 7 


i all# Layer. 

0.01)15 

0.1518 

0.2170 

2.0930 


II3U Layer. 

0.0258 
0.0432 
0.0885 
0 ■ 1 SS 3 


GH« Layer. 

0.0880 

0.2059 

0.6961 

2-0435 


(Seidell, 1910a.', 

At 25°. 

Gma. OHtCOOH per 100 cc. 
Hat) Layer. CCU Layer. 
O.I34 O.830 

O.29I 4.4I 


The coefficient of distribution of benzoic add between olive oil and water at 
25^ is given by Boeneken arid Waterman (1911) as 12.6. 


C 7 H 6 0 2 512 BiflfZOlC ACID 

Distribution of Bknzoh; Attn ay iV* Bn .* t r\ : -*n.i Uj»m, taaa , 

Water Water Water 

and Benzine. and Ben/eni*. and Itduntr. ami Y\letw\ 


(Inis. 

C« If, COOK 

(inn < * If 

( ihMI 

l*S?»» * 

n i mm 

n.ui i 

4*6* mitt* 

p<*r 

100 re. 

l**’ 


JC 

s & • *• 


,>■ r , 

11*0 

Benilne 

* H,0 


n,o 

• '.» H. » It, 

ll» M 

*, n, * tf. >. 

layer. 

lajer. 

lay n 


r*« ff 

; \ « .• . 


Uirr M 

0. ()568 

0*0376 

0.0718 

0. *38 

** 08 i 4 

*4 , «»58 

•• 111 * 

1.0 43 

«.10 15 

O.0996 

♦>, ICI78 

i . 1 46 

*». 1 *8 » 

1 . * 4*1 

*» , f fit 

•* . >0*1 

0. 1628 

0*754 

0, r>6o 

1.78 ”1 

**. 1 *8m 

- , 188 

*» , J ||» 

t. 115 

0.737 

0.568 

0.7760 

i *8* 

m. 1.8,m 

i . **1 4 

0,787 A 

6.170* 

0. 37-9 

0.998* 

0.379 

9.70* 

m - 

M . i'11 

1 , J J*» 

ft . 



Water 

Water 

W 4 If* 

\\ atrr 

and Auisol. 

and Amyl Kil*rt. 

and Kth> 1 l.tlin 

a 4 tnl I’hrnetnl 

Gms. 

;jm;ooji 

t»m» *, It 

t Will 

*««n * 

, ti,» oon 

«.ma I. 

, 11 ,11 Hit) 

-d 

100 ce. 


i t 


V* 

_ -f 


u, 0 

"^cThToUI* 

H,tl 



* , 1*. »M 


1 ,it ; m ,1), 

luy t.r. 

layer 

l«W 


Ui»? 

1 a f iv 

3 a«# f. 

lA’ e# 

0*0677 

0.9 i? 

0.0634 

0 . 71 '" 

»*. * 

'* . 48 

0. 1 of* 4 

!. 7' 7 

0.1070 

1,96 5 

0.119 

1 , *08 

*< . 1 *8 

) i * * 

*». I • u 

1, > $ 

O.1494 

3 . 5 *ao 

0.179 

A.V 

M . |*|M 

t i **’* 

* 1. h ?o 

9. 6/ 

0.7,3 3 o 

7.6(H) 

0.341 

t. i 

* i. 

*t •** 



0.7870 

XI . I 1* 



o. *r*n 

»■*. I’*’ A 

■ : tJt.i 

00 It | 4 r»r »4 


Distribution of Bihzoxc hem at 35 * U*t**x* Vatm a»* !»n Hum humoi* 

(de Koloasowsky and BiKtnrm, ism; 4 # *0)0*21*119. AV.ijui* *r,,i i 


Dm. Mole. C^H.COCSH ptr m«r 
r ‘H a b layer(1} AlcpBol layer(i:) v 

t 

& 

4*4 «*)*. 

gMj.r^-4 1 *r : H*?r 
! At* 46 :u ] 1 *yr« f || | 

I 

4! 

0.00871 

0*01989 

0.938 

©*«)8l 


o.i,n 

0.00919 

0*03350 

0.408 

0 . 03*7 

w. I3.n 

0 . no 

0.0131 

0*0351 

0*345 

0.*433< 

M.15m8 

fi* no 

0.0143 

O.O946 

0*318 

0*»373 

«. 493*# 

«. 494 

0*0149 

0 . 053 S 

0.384 





Distribution of liuuzcnt hem !!*t**n* H'atbii Am t*M 2 *** Am 
Bktwmn Aqbhoos 3.0 Noukaj, Saw Sottrttew* ami, Saw mu* At 45 *. 
CHtnt Am mmrnr* imp,) 


Aq. 3 . 0 n <m : Holt. CJLfom p#r IH#r 

Solution ofj 'Aa. layer ' ' C^HgUySir ' 


3 alone 

o.0o?8 

M 

0.0147 

tl 

0*0186 

It 

0.0268 

KBr 

0.0054 

ft 

0.0075 

tf 

0.0081 

KCI 

0.0043 

it 

o.ooss 

n 

0.0068 

KI 

0.0075 

41 

0.0093 

tl 

0.0105 

LiCl 

0.0040 


It 


o.o?S# 
0*3365 
0*3606 
©.7059 
o*m§ 
0.3369 
0.3313 
0.113a 
0*329? 
0 . 337 & 
©« 1 146 
o. 1734 

0.3700 
©* U 39 


m* Ban 

# t p 

\%sti |«r liter 

% v* 

S.Br 

U* I«m7 

0.4443 

» 

u» up 514 

0. 33tl3 

A* 

tl, tun.,! 

w.1338 

NuP 

0 • ini m 

0 .4138 

“ 

t* * 

©•3963 


« *«m7h 

u.5«63 

H*1 


0 . 1111 

SA 

tl * 3 

m n.u 



0*33?8 

HuCl „ 

18 ^ 

«1.0111*5 

tl. 1119 


t> * tio 5 7 

14*3216 

U 

©, 

0 * .1358 

SrC! t 

fj * iioii i 

0.11 ij 

** 

0 . 00 %% 

0.3346 
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Distribution of Benzoic Acid Between Water and Petroleum Ether. 
(Groasf leld and Mlermelater, 1931 .) 

cc 0.008 normal NaOH required for CgHgCOOH per 86 cc of: 1 

^HgO layer(1) Pet. Ether layer ( 2 ) x 8 


Solubility of Benzoic Acid in 90% Alcohol, in Ether and in Chloroform. 

.(Bouxgoin.) 


Solvent. 


Gms, CoHflCOOH per 
Solvent. 

too Grams. 
Solution. 

90%. Alcohol 

*5 

4r .62 

2 9 • 39 

Ether 

15 

31-35 

23.86 

Chloroform 

25 

14.30 

12.50 

,ity of Benzoic 

Acid in 

Several Alcohols. 

(Timofeiew, 1894.) 


Almtml 

t®, 

t* ms. (VILCOOH ikt roo (1ms. 

A 

Gms. CflHtCOOH per 100 G 



Sat. Sol. 

Solvent. 

alU>uvH* 


Sat. Sol. 

Solvent. 

Methyl 

— x8 

23.1 

30 

Propyl 

-18 

H *5 

16.9 

-*3 

24.3 

32.1 


15-7 

18.5 

(t 

+ 3 

33*5 

$ 0.4 

u 

+ 3 

■23.1 

30 

u 

10 

,2 40.1 

67.1 - 

it 

19.2 

28.^2 

39-3 

a 

23 

41.7 

71.5 

u 

23 

29.8 

42.3 

Ethyl 

— 18 

20.3 

25.4 

Isopropyl 

2 x . 2 

32.7 

48.5 

-*3 

21,2 

26.9 

Allyl 

21.2 

25.1 

33-4 

tt 

+ 3 

28.8 

40.4 

Tsobutyl 

0 

15*3 

18 

u 

19 

.2 34.4 

52,4 

Isoamyl 

18 

20.2 

25.4 

H 

23 

35*9 

559 

Capryilic 

Ethyleneglycol 

21.2 

18 

22.7 

8 

28.7 

8.69 


Additional data, agreeing closely with the above, are given by Timofeiew 
(189 D and Bourgoin (1878). 

Solubility of Benzoic Acid in Organic Solvents. 


Aq. 75% Acetic Add 14-16 
Benzene 14 iO 

Carbon I )isulfide 1 4-16 

Carlwm Tetrachloride 14 16 
M 

“ 20 

Chloroform 25 

Ethyl Ether 14 16 

Glycerol 15-16 

Ligroin 14-16 

Petroleum Ether f 26 

Pentachlor Ethane 25 

Tetrachlor Ethane 25 

Tetrachlor Ethylene 25 

Triehlor Ethylene 25 


Dichlor Ethylene 


Ginn. 

CdLCOOH 
per 100 cc. Sat. 
Sol. 

5 tO.C)2 (l) 
7*04 U) 

S 4.24 (r) 

5 4.50 (1) 

6.70 (2) 

6.$« (3) 

18.03 (2) 

■> 36 - 8 o (1) 

>> O.07 *(4) 

5 0.72 (x) 

0.98 (3) 
10.92 (2) 
*5-*7 (a) 
8,06 (2) 
13.62 (2) 
6.44*tS) 
9 *b 7 *( 5 ) 


Amyl Alcohol 25 

Amyl Acetate 25 

Alcohol (Abs.) 25 

Benzene 25 

Chloroform 25 

Carlwn Tetrachloride 25 
Carbon Disulfide 25 

Cumene 25 

Ethyl Ether (Abs.) 25 

Ligroin 25 

Naphtha 25 

Nitrobenzene 25 

Toluene 25 

Spts. Turpentine 25 

Water 25 

Xylene 25 


C1H1COOH 

Solution. 


0.H7S 

32.37 

(6) 

0.9x2 

22 

(6 

0.908 

58.40 

(6) 

0.897 

12.23 

(6) 

x.456 

15.14 

(6) 

1.564 

4.18 

(6) 

1.282 

4.82 

6) 

0.906 

8.59 

(60 


46.74 

(0) 

0.720 

1-75 

(6) 

0.730 

2:65 

(0) 

1-225 

10.05 

(6) 

O.884 

IO.69 

(6) 

O.859 

5.09 

(6) 

I 

0.368(6) 

O.877 

9.71 

W 


- Gms. C*H»COOH jH*r 100 gm«. sat. sol. 


t (B. pt. 30-70.) 


(*) Bomwatoram! HoUcman (iyiz); (2) Hera and Rathmann (1913); (3) de Jong (1909); (4) Ossen- 
dowiki (*907); (5) Writer and Bruin* (1914); (6) Seidell (1910). 

One liter «at. sol. of benzoic acid in ethyl acetate contains 8 gms. at -6.5°, 
37.7 gms. at 2 1.5 0 and 95.7 gms, at 75°. (Lloyd, 1918.) 

One liter sat. solution of benzoic acid in benzene contain 77.0 gms. 
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SOLOWUTV 

or Benzoic 

A cio 1 

tt >KV 

&***. 

Sol VIM' 

*. 



* 

< ,0 

- t nuii 



Solvit, 


f i* > 

: Adis 

*<•’!* £i> 1 


% oUtHftt* . 

Benzene sat. with H v 0 .. 


7 » 

1 « 

•V 

»lr S* i 


Chloroform sat. with H* 

n.,, .... 


t l , 

*1 



Carbon tetrachloridesat. 

with 11 jO . 


i ■ 

3 



Benzine. 


2 i . i 

1 

i 


' t tfll.) 

Ethyl ether.. 

- . . . 

11. 5 

■S’*. 

1 



p Cymene (b. pt. 176° r t 

4 ». 5 )... . 

2 * 

0, 

"1 

. H Itfudr 

1 t?l» i 

Glycerol 88 . 5 0 « (dn - * 

, >1dii, . , 

2*# 

I. 

•i 

■ llidm, i 

KltltiS 1 

)» 9 ^*'* V“ l a> 1 


*** 

* • 

•j 



Olive oil. 

. . ... .. 

a 5 

i 

♦ft* 

\ •■lltisil, 

, rui ■ 

Cotton seed oil.. . 


2 * 

i* 

21 



Peanut oil 1 . .. 


* 5 

* * 




» .> n_ ....... 

..... ... 

2 5 

1. 




Cocoanut oil............ 


*j 5 

i . 




Linseed oil. -.. 


*5 

1. 

47 

» 


Castor oil..... 


2 * 

11. 





Solubility op Bmaoie Aitu »n .Npvihai Sut-vHm* H«iim.r. im. 
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« t oon 

t*. 
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0_ 
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K. t 
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ill 


io..s. 

. * 6.0 

4l.f1 

if. .it 

(k>,.., 

. If). 2 

15 »9 

tH.t 

80.... 


5 1. b 

IV* 

100.... 


;t.b 

(17 II 


Jlv l|* »)f ».*l Ml 


it. 

Hllf ?•*?*« >*«r 

1* 4 Sir«^ 

* t»umriibtyiiiv 

M 

1 . i 

t .7 

*1 ■ 

5 .H 

i > 4 

%h 1 

i 'Kb 

0-1 

■| Jt< J. 

i'M 

Hi. A 

*u 

- 1*1 ,M 


fk*i, u 

i# 1. b 



Solubility op Rknxok: Aisw in IIknsi ** >»» is I nm.n 


■ * . |«|| 

An air jacketed tent, tub*. provided wifi* ,t *Uttrt and 4 ib^rftmffi^trr, mm writ, 
Weighed amount# of benzoic i*e*d and Ut*n#* nr wrre m«ro4i*r#oI ##spI thr muitirr 
heated untill entirely homojrcnoniii, ft mm thmi *%iifi r«»|***t ttnidf 

a cloud of minute crystals formed, and th*m warmed with r«n»t 4 *il «iirrittg 

untill the cloud of crystal# disappeared. f tin re* till« m-rtr jdt*itr*l and tlir ftdh*wtftjg 
values read from the smooth curve. 


t*. 

1,3 tK.ilw 

10 .o.... . 
0,0.0. . . . . 
‘ 2 . 5 . 0 . . . . . 
3 o.o,..,. 
4o,o. ... 

5 o.o. 

do... 

Ho. 

9 ° 


Results for Ihftt/.ctm, 

ft til® I it UMU) 

fwr e«* im. **t *»»< 

....... 5 .t 

. b. t 


too, 

no. 


to.Hi 
il.fi 

2 5.1 

M.» 

If* * 
>5,1# 

b ;,1 
:k . 1 
m c) 


VJA * 7 * • •.. too.o 


r 

fit, ft, 

* 5 . * 
to, . 
V* 1.. 

5 m, , . 
fw*. , , 
7*# , „ , 
Ho . , 

m * . 

tm# ( , 

t to,,. 
t it , 


for Tidftrftr. 

««m* i. # If , t fill tt 


* im* a* 1 ft*l 


* • 1 i 
*, t* 
P.t# 

0 t* 
t ?. » 


I 


I** , 
hi 


iu , 


,X 
7 ; >, i 
jiti , :H 

| t **l , I* 


A series of result* for thi* solubility of brnruir arid to l.rurm.-, .tjfrrntntr »,tit«f#r- 
tonly with this above, u mvfit by Sidgwick and ft* bank. t«|it „ Individual 
determinations by von Kulor and Ldwoiihainm, and bv dr SavMkuw.ki. i.ti M«iC», 
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Solubility of Benzoic Acid in Several Solvents. 

(Chapas, 1030 .) 

_ Qtn. Mol. CgHgCQQH per 10 0 gm. mol. sat. solution in: 

r Chloro BenzenfT"" Toluene a Chior 0 Toluene p Chloro Toluene Benzyl Chloride 


2.87 3.45 

4 . 79 ( 13 0 ) * 5.89 

7.61 — 

9.67 11.05 


P 


5.41(12.5°) 5.39(i7.4 0 


Solubility of Benzoic Acid in Several Solvents at 28 °. 

(Desal and Patel, 1936.) 


per 100 gm. mol. sat. sol. 


Om. Mols. CgHgCOOH 
per 100 gm. mols. sat. sol. 


Water 

0.0005685 

Nitrobenzene 

0.1081 

Hexane 

0.01399 

Chloroform 

0.1495 

CC 1 4 

0.0593 

Methyl alcohol 

0.1689 

Benzene 

0.08191 

Ethyl alcohol 

0.1882 

Toluene 

0.08553 

S Propyl alcohol 

0.1810 

JB Xylene 

0.0889 

a Butyl alcohol 

0.1968 

Chloro benzene 

0.1047 

Acetone 

0.2141 


Results for the solubility of Benzoic Acid in binary mixtures of the 
above solvents are given in the form of a series of diagrams by Desai 
and Patel, 1935a. 

Solubility of Benzoic Acid in Several Solvents in 
the Dry State and Saturated with Water at 25 °. 

(v. Szyazkowskl, 1988.) 


Solvent 


Om. Hols. C*H c C00H per 1000 gms. sat. solution In: 

0 O _ -r 

Dry Solvent" iLO saturated solvent 


Ethyl Ether 
Chloroform 

Carbon tetra chloride 
Benzene 


1.538 (186.1) 2.771 ( 335 . 4 ) 

1.079 (130.6) 1.108 (134.1) 

0.3287 (39.77) 0.3370 (40.78) 

0.8946 (108.2) 0.9222 (111.6) 


The figures in parentheses are calculated in grains C fl H 6 C00H per 1000 
gms. sat. solution. 

A method for the determination of the solubility of benzoic acid and 
other compounds in rubber is described by Morris, 1932. 
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C 7 H 6 02 

Solubility of Benzoic Acid in Mixtures of Organic Solvents at 25 0 . 

(Mariicn ami IHiver, 1916.) 


Mixtures of Ether Mixtures of Acetone Mixtures of Ethyl Acc- 

+ Chloroform. + Benzene. tat e f Benzene. 


% CHCls* in * 

Solvent. 

Gms. CdhCOOH 
per 100 Gms. 
Solvent. 

% Cdh in 
Solvent. 

Gin*. r«!LnX)!f 
j**r *w Gmn. 
Solvent. 

i**iU in 
Solvent. 

Umi. C«H»C(X 1 
per too Gms, 
Solvent. 

IOO 

3 8 -4 

IOO 

XI .6 

IOO 

II , 

.6 

9 ° 

34 

QO 

18.3 

00 

14 


80 

30.1 

80 

24-1 

80 

1.6, 

•5 

70 

26.6 

70 

31 

70 

20 


60 

23.2 

60 

33-5 

60 

20, 

.4 

5 ° 

20.8 

50 

37 

SO 

22 


40 

18.6 

40 

42.2 

40 

23 

• 0 

3 ° 

16.8 

30 

4 ? 

30 

26 

•3 

20 

15.6 

20 

40 

20 

21) 


10 

15.2 

ID 

5*-3 

IO 

28 

.2 

0 

15-° 

* O 

5 S-<> 

O 

41 

. 2 


* This is probably a mistake in the nrijiitul and duwld !«* %{i in Solvent 


SOLUBXLIT* OF BkNZOXC ACID At IN HUTttM# OF: 

lWant and Uvj, 1960.) 

Benzene and Heptane Carbon Tetra Chloride and Heptan 


% in 

0*. MOI®. C 0 H ft COOH 

Vi, * eei 4 In 

m. Ha l«. C^HgCOOH 

c e H ie ramur@ 

per lltir tat. aol. 

CCl 4 mUlnrm 

mr iu#r m. ini 

100 

0.803 

imi 

o.sai 

80 

0.648 

80 

0.40a 

60 

0.489 

bo 

0.295 

40 

0.344 

40 

o.ax6 

20 

0.197 

ao 

0.14b 

0 

0.099 

0 

0.099 


100 gms. sat. solution of Benzoic Acid in liquid ammonia contain 
46 gms. C e H g C 00 H at (?) t°. (DeGarti, may, 1 
Data for the reciprocal solubility of benzoic acid and sulfur are 

given by Hammick and Holt, 1927* 

The critical solution temperature of matures of benzoic acid and 
a Chloro naphthalene is 95,5°. 

The critical solution temperature of mixtures of benzoic acid and 
diphenyl is 87.5°. (Lecat, 1929,) 


CHLORO NITRO TOLUENES CH 8 C 6 H 3 CiN 0 , 

Freezing-point data for binary mixtures of the isomeric chloro nitro 
toluenes are given by Wibaut, 1913; Holleman and VAdder Arend, 1909, 

NITRO BENZYL CHLORIDE Q C e H 4 i N 0 ,)CH t Cl. 

Freezing-point data for mixtures of q nitro benzyl chloride and benzen 

are given by Schmidlin and Lang, 1912. 
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Freezing-point data are given for mixtures of Benzoic Acid and: 


Acetanilide!9)(29) 
Acetamide!14) 

Acetic acid!13) 
Aniline!1)(16) 
Antipyrine!17)(8) 
Azobenzene!18) 
Benzamide!14) 
Benzanilide(29) 
Benzene!5)(28) 

Benzil!30) 

Camphor!11)(12) 

Chlor acetic acid!13) 
Chloro'benzoic acids. 

! 3)!26) 


p Cresol(7) 

Di-anisal acetone!23) 

Di chlor acetic acid!13) 

Di nitro toluene(6) 

Di phenyl amine (1a) 
Erythritol!24) 

Ethyl urethan(29) 

Iodo benzoic acid!19) 
Naphthalene!4) 

Naphthol(2) 

Naphthylaminesha)(]6) (21) 
Nitro benzoic aldehyde!30) 
p Nitro toluene(6) 
m Oxybenzaldehydet15) 


Phenacetine!3i) 

Phenol!20) 

Phenylene diamines!24) 
(16)(29) 

Q Phthalic acid(25) 
Piperonal!30) 

Resorcinol!9a)(27)(29) 
Salicylic acid + Anti¬ 
pyrine! 8) 

Quinoline (Jal 
Sarcosine anhydride!10) 
Toluene!5) (229 

p Toluidine!16) 
Trichloracetic acid! 13) 
Tri nitro toluene(6) 
Urea!16)(27) 


!i) Baskov, 1913; !ia) Baskov, 1918; (2) Bartholomew and Wark, 1926; 

(3) Bornwater and Hol.leman, 1912; (4) Bernouilli and Saras in, 1930; 

(5) Chipman, 1918; (6) Crockford and Hughes, 1930; (7) Da Silva, 1934; 

( 8 ) Hrynakowski, 1934; (9) Hrynakowski and Adamanis, 1933(a); (9a) 
Hrynakowski and Adamanis 1933b; (10) Hammick and Howard, 1932; (11) 
Jefremow, 1913> 1915; (12) Jouniaux, 1912; (13) Kendall, 1914; (14) 
Kremann, Mauerman and Ostwald, 1923; (15) Kremann and Pogantsch, 1923; 
(16) Kremann, Weber and Zechner, 1925; (17) Kremann and Marktl, 1920; 

(18} Kremann and Zechner, 1925; (19) Lett re and Lehmann, 1938; (20) 
Moerman, 1933; (21) Milone and Rossingnolli, 1932; (22) Pfeiffer, Angern, 
Wang, Seydel and Quehl, 1930; (23) Pfeiffer, Goebel and Angern, 1925; 

(24) Puschin and Dezelic, 1938; (25) Ward and Cooper, 1930; (26) Hope and 
Riley, 1922; (27) Hrynakowski and Szmyt, 1935b; (28) Roloff, 1895; (29 
Puschin and Wilowitsch, 1925; (30) Passerini, 1924; (31) Kitran, 1924. 


SALICYLIC ACID C0H4.OH.COOH 1:2. 

Solubility in Water. 

(Average curve from the closely agreeing determinations of Walker and Wood, 1898: at 26.4°, Philip, 
*905; at 25°, Paul, 1894; at ao fi , Hoitsema, 1898a; Hoffman and Langbeck, 1905. For determinations 
not in good agreement with the following, see Alexejew, 1886; Bourgoin, 1878; Ost., 1878.) 


4 *> 

Gms. 

C 4 H 4 .OH.COOH 


Gms. 

C 5 H 4 .OH.COOH 

t°. 

Gms. 

C 4 H 4 .OH.COOH 

*• . 

Liter Solution. 


per 

Liter Solution. 


per 

Liter Solution. 

O 

0.8 

25 

2.2 

60 

8.2 

IO 

1.2 

30 

2.7 

70 

13.2 

20 

1.8 

40 

3.7 

80 

20.5 


50 5-4 


Solubility of Salicylic Acid in Water. 

(Savorro, 1914.) 



Gms. 


Gms. 


Gms. 


C 4 H 4 .OH.COOH 

t°. 

C 4 H 4 .OH.COOH 


C 4 H 4 .OH.COOH 

t . 

per 1000 Gras. 


per 1000 Gms. 


per 1000 Gms. 


Sat. Sol. 


Sat. Sol. 


Sat. Sol. 

O 

I.24 

35 

3*51 

70 

13.70 

5 

I.29 

40 

4.16 

75 

17-55 

10 

1-35 

45 

4.89 

80 

22.08 

^5 

I.84 

50 

6.38 

85 

27.92 
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C 7 H 6°3 


Solubility of Salicylic Acid in Watbr. 

(Sidgwlck and Eubank, 1921a.) 


The determinations were made by the synthetic method. 


t° of 

Gms. Q 0H.C 6 H 4 C00H 

t°. of 

Gras. Q OHC 6 H 4 .COOH 

lolid - liquid 

per 100 gms. 

solid - liquid 

per IOC gms. 

equilibrium 

sat. solution 

equlllbr lum 

sat. solution 

50 

0*557 

106.7(89.l) 

34*02 

56 

0.717 

107.2(86.4) 

48.18 

80 

2.026 

109.5(67.0) 

65.4 

97.9 

5.27 

119.5 

80.0 

101.4l77.3l 

8.02 

131.8 

89.75 

105.6(87.2) 

16.82 

159.olm.pt.) 

100.00 


The figures in parentheses are points on the liquid-liquid curve. 
The critical solution point of this curve is at approximately 9o°'and 
30 wt. percent salicylic acid. 


Solubility of Salicylic Acid in Aqueous Solutions of Acids at 25 0 . 

(Kendall, 19 ix.) 


Grra. per Liter. Gms. per Liter. 


Acid. 

Acid. 

QH4OH- Acid * 

COOH. 

Acid. 

C3H40H- 

COOH. 

Water alone 

0 

2.257 Formic Acid 

230.15 

HCOOH 

2.370 

Acetic Acid 

37.52 CHjCOOH 

2 - 335 ' “ 

460.30 

“ 

2.Q0I 

<< 

75-05 

2.409 Hydrochloric Add 

0.653 

HC 1 

1.781 

u 

150.10 

2-549 “ 

1.302 

“ 

1.710 

a 

300.20 " 

2.850 

4.558 

“ 

1.677 

Formic Add 

2.38 HCOOH 

2.1x4 

9.117 


1.649 


4-59 

2.035 , “ , 

18.235 

“ 

1.551 

a 

11.05 “ 

2.114 Malonic Acid 

3.253 CH 2 (COOH)j 

2.051 

u 

21.17 “ 

2.035 

10.49 

“ 

1-944 

<< 

28.76 “ 

2.049 “ 

20.84 

“ 

I.880 

u 

57-53 

2.066 Methyl Picric Acid 

2.28 

c 7 h 6 o 7 n 3 

2.115 

a 

115.07 

2.121 





Solubility of Salicylic Acid in Aqueous Solutions of Hydrochloric Acid 

at 25°. 

Results of Knox‘and Ilichards, 1019. Results of Kendall and Andrews, 1021. 


Equlv. normality Bqulv. normality Equlv, normality Equlv. normality 


"boT* 

cjLoncoorr, 

IICl. 

c 4 h*oiicooil 

m:i. 

(yr A oiicooir. 

nci. 

CJLOHCOOII. 

0.000 

0.0161 3 

7 . 3 ii 

0.006 56 

0,000 

0.0i6? 

3 . 3 o 8 

O.OO777 

* - 4 >9 

0.0098?, 

8. 7 38 

0.00666 

0 .5 00 

0*01 1 ? 

4.410 

O.OO73? 

3.0) 7 

0.008?? 

10. ?o 

0.00710 

r, 180 

0.0101 

7.17? 

0.0069? 

4.374 

0.0071 5 

11. 5 o 

0.00794 

1.848 

0.0091 ? 

9.5?? 

0.007?1 

6.161 

0.006 *>4 

1 ?. ?o 

0.008)6 

?. 498 

0. oo 834 

11.7') 

0.00768 


Solubility of Salicylic Acid in Aqueous Solutions of Nitric Acid at 25 °. 

(Kendall and Andrews, 1921 .) 

Normality of IINOj. Normality of C fl U 4 OIICOOll. 

0.0109 0.0IfQ 

0 . 04*20 O.Ol 4 o 

0.0807 0.01 3 o 
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Solubility of 

Salicylic 
AT 35 

Arm in Authors Salt Somtions \r 25* and 

JL.thn.tn an 1 i t*jn*\*l 


Normality 

t 

Cim-s 

H/ Jli’tMMt 1 Mv*Jvr<i At J\* 

.. _.-<—. 

t;it»oit n«nt 4t ,*•. 

.* - ..~.*.—> 

Salt. 

of Salt 

Salt j<r 

ttiin jwr 

Urn NM 



«*>« \U\ 

KCl 

Solution 

0.020 

Liter. 

1 .*10 

ls**s f «MI* 

S At. N»L 

2 . 24 

|Vr A*’nf 

2 0210 .JO 4 

1 S 0 N. 1 * 

3 23 

4 

fVr trui . 

2 206 . tO"" 4 

<f 

0.100 

7.4ft 

2.25 

2 0377 " 

3 23 

4 

2103 11 

it 

0 . 4 Q 2 

y>?.< 

2 .02 

2 03 2 % M 

3 ox 

3 

«) 2 f»H “ 

it 

i .004 

74 ‘>2 

t . 8t) 

2 4750 " 

1 OH 

! 

5003 M 

KNO, 

0.020 

2.02 

2-25 

3 03 5 1 “ 

3 25 

4 

2400 41 

it 

0. too 

10,12 

2 . *0 

3-0*0* M 

8 82 

4 

U 84 11 

u 

0.504 

51. to 

3 & 

3. iof»i 14 

3 88 

4 

4 *-M 

ti 

1,004 

JOI.00 

2 ■ 30 

3 * 240 ** 

3 3 fl 

4 

ta,|K “ 

NaCl 

0.020 

l . U) 

2 23 

2 otto 

3.22 

4 

2iy»j “ 

II 

0. too 

505 

2 2 2 

2 0027 " 

\ 20 

4 

iSc#» ** 

it 

0.407 

2 t ). 50 

2 

2 Ot 38 

3 85 


7171 41 

ti 

0. 988 

58 HO 

* 73 

2 2487 ** 

2 43 

8 



Sonmam or SAtiertie Acte in Auriotm :Ui,t ,S<at?T tmn at as". 
jH«r* aim mi.mmimi. »**•*•! 


Om. 

p*r m#r 

(m. 

m/ nwr 

14S8H . 

lyr S!I»P 

;*#. 

KK Ul#r *.., t 

'kc 1 

lXe 0 M 4 eaaH 

'na 




Wn 

rtir^eoijH 

n 

31.9 

15? 

14*8 

0.0 

33.4 


13.1 

as 

21 , H 

340 

n.? 

m 

30* 3 

184 

7,7 

47 

30.8 

2 49* 

8. 4 

7 4 

45. 9 

2*9 

M 


7S IH.H 

* An excess of salt mhs jires*>n*. 

Sottwitm or Saucyuc acib is Aubhoms Sototmes 

Or SOfflttN SAtlCYtATXt?) CuMTAt.lUtt IStXXASlSU AKOtt.TM 
or S»»*«Al >At,TA At 4S°. 

total MM rtUAtrif*. ueo».) 

The concent rat ion of the Atjoeous vxltun •»*! t >U*l leyt «ie?» solution 


was o.oi gm. 

wo!. pf*r 

liter ia all 

£*#«**, 



Out. h**i . 

4 . «f 

m* 

7*. H« 1 . 

■4 . of 

Hu, |t#l. 

Mil 

m. 

•g 

•##•*! iill 



p»r lUtf 

tel* 

t*r ilwr mi t #*»4, imr ;u#f 

»ol. 

pmr *ti#r mi. iol 

0.3 ICI 

I.008 

0.01 .154 

0 . 4 ? 3 liaCIP t 

1 * M 1# 

0.01400 

O.s ° 

1*031 

0.01353 

0.5oti 

1 * O 

0,0 4,19 6 

1,0 ** 

1.043 

O.UlUOfe 

4*oo 

4.076 

u.tfijjB 

1.5 M 

I.064 

O»0O<34| 

4.401 

4.08*1 

11.01133 

3.0 M 

1.087 

o.oaH 14 

4.861 

1* 144 

0,0 13 45 

o.a NaCl 

1.005 

0.01 $3*> 

u . 40 1 

1*005 

0* C| 1447 

0,5 M 

1.018 

0 . 01188 

0.35 

4 . w 1 5 

o.oiSaS 

1.0 M 

1.039 

0 * 0008 # 

0 * 5o 

4**2JJ 

0 . 0 17 38 

3.0 

1*1176 

0.oOOOL 

1 * M« 

4 ,070 

0,03349 

o.S liCl 

1*010 

0.0110# 

0*3 elicit :so>A 

1.0 4# 

0,01677 

0*673 M 

1.014 

0*04104 

0 * 5 

4 .WA4 

0.03494 

1.108 14 

1.035 

0,00883 

1 .0 

4 * 0»*6 

0,03903 

3.067 # * 

* fin- 

1.04? 

II.OO 607 

0 . t r |C M T .srt s \« 

I. o«5 

0,01740 
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C 7 H 6°3 


Solubility of Salicylic Acid in Aqueous Salt Solutions at 25°. 

(Lars son, 1927*) 


Results for aqueous solutions of: 

Sodium Formate Sodium Acetate 

Gms. per liter 
y/ ~CN^C 0 c 5 la" 


Ons. per liter 

y-——A,... 

' HC00N& 0HC A H. C00h A 


0.0 
3 • 40 
6.8o 


^ 6 n 4 ^ 

2.21 

6.336 

9.332 


0HC 6 H 4 C00H A 


Sodium Chloro Acetate 

Gins. per liter 

'V. 

ohc 6 h 4 coo'h 


f CHoClCdONa 


0.0 

6.80 

13.61 


2.21 

8.283 

14.081 


0.0 

5.82 

11.65 


Solubility of Salicylic Acid in Aqueous Salt Solutions at 2 1 ; 

(Philip, 1905; Philip and Garner, 1909.) 

In Aq. Sodium In Aq. Sodium 

Acetate. Formate. 


2.21 

4.142 

5.329 


Gms. per Liter. 


CHjCOONa. QILOHC'OOH. 
I.ox 3.60 

2.48 5.93 

5°3 

10.07 l 6 . 8 l 

In Aq. Sodium 
Succinate. 

Gras. p«r Liter. 

QH 4 (COONaV C.H.OHCOOH, 
x.x8 2.97 

2 -93 4-34 

S-^S 6-56 

ix.73 10.82 


Gms. per Liter. 


In Aq. Sodium' Mtonochlor 
Acetate. 


Gms. per Liter. 


HCOONa. 

C 6 H 4 OHCOOH. 

0.8l 

3*40 

I .63 

4.42 

4.06 

7. II 

8.I4 

10.44 

In Ac 

3 . Potassium 


CHjCICOONa. 

1.38 

3-43 
6.84 
13 - 7 i 


c,h 4 ohcooh. 
2.83 
3-58 
4.64 
6.17 


Formate. 

Gms. per Liter. 


HC 00 K. 

O 

I.03 

2.56 

5*2 


CfH 4 OHCOOH. 

2.26< 

3 38 
4.93 
7 13 


In Aq. Sodium Butyrate 
at 264°. 

Gms. per Liter. 

C,H,COONa. QH.OHCOOh! 

1 3-3 

2 4 -S 

4 6.85 

5 8.1 


•alfcvHc add°at I 2S° nnal aqUe0US sociiunl salic > , ‘ ate solution dissolves 4.97 gms. 
y ^ * (Sidgwick, 1910.) 

Solubility of Salicylic Acid in Aqueous Salt Solutions: 

(Dooaaj and Bhagwat, 1933; Bh&gwat and Doosaj, 1033 ,) 


Results for aqueous solutions of: 

Sodium Chloride at 25 0 Sodium Benzoate at 14.5 0 


Oma. 

pejr liter 

Gma. per liter 

Gns. per liter Gms. per liter 

^Naci 

(BC e H 4 COOH ' 

/ NaCl OHC e H 4 COOH 

' 'CgHgCOONa 

OHC 6 H 4 COOH CgHgCOONa OHC^COQH 

0.0 

2.478 

19.6 2.075 

0.0 

1.667 34.612 4.189 

1.176 

2.229 

29.40 2.000 

1.7306 

2.427 57.687 4.436 

5.88 

2.219 

39.20 1.901 

3.4612 

3.393 86.53O 4.285 

11.76 

2.150 

58.80 1.719 

6.9224 

3.829 115.374 4.513 

14.70 

2.12$ 


17.3061 

4.171 '173.061 5.460 

Sodium Formate 

Sodium Acetate 

Sodium Citfate 

Qma 

. per liter 

Gns. per 

liter 

Gms. per liter 

HCOONa 

ohc 6 h 4 cooh 

' CHgCOONa OHC 6 H 4 COOH n 

C 3 H 4 0H(C00Na) 3 OHC 6 H 4 COOH 

4.656 

8.62a 

2.355 

4.828 

0.0 2.743 

6.858 

10.35 

3-533 

6.026 

5.370 7.875 

9.000 

12.08 

7.064 

9.122 

7.924 10.26 

13.092 

15.1s 

10.428 

11.73 

15.131 15.92 

24.002 

21.04 

19.909 

19.32 

27.745 24.91 

33.234 

26.36 

3<5 • 489 

31.06 

33.295 29.73 
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Solubility of Salicylic Acid in Aqueous Solutions of o Nitrobknzoic 
Acid at 25° and Vice Versa. 

(Kendall, 1911.) 


0 QH<NO r 
COOH. 
o 

2.61$ 

7.202 

7.283 


Liter. 


Gms. 

per Liter. 

~ 0 CaHr^ 
OH COO II. 

Solid Phase. 

0 C.IIoNtV 
COOK. 

. oIVIL-Olfi 
COOH. 

2.257 

Salicylic Acid 

7, r88 

2. 243 

i •974 

“ 

7.213 

I.873 

1.887 

“ 

7 ■ m 

1.294 

1.885 

“ +Nitrobenzoic 




Solid Phase. 


a Nitroberuoie Acid 


Solubility of 


Salicylic Acid in 
Salicylate 

(Hmtsema, 1898a.) 


Gm. Mols. 

per Liter. 

Ci\ f If 

Gms. per Liter. 

QH4OH- 

COOH. 

CdLlOH-*”'' 

COONa. 

u(). v II • Ol 

Solutions. 

' (WM- 
COOH. 

CVLOH- 

COONa. 

0.0132 

0 

X .002 

1.823 

O 

0.0112 

0.0x7 

1.003 

1 55 

2. 705 

0.0124 

0.1x3 

X.OOQ 

1.71 

X7.98 

0.0143 

0.226 

x .016 

1.97 

35.96 

0.0164 

0.344 

1.024 

2.26 

54.74 

0.0203 

0.500 

1.034 

2.80 

79 56 

0.062 

I.70 

X . X12 

8.56 

2705 

0.095 

2.IX 

1.137 

13.u 

335 7 

o.ogi 

2 . IQ 

1.144 

12.56 

348.4 

0.086 

3-41 

1.215 

11.88 

542.6 

0.081 

4.23 

x. 263 

it. 19 

673 

0.048 

4. l8 

1.259 

6.63 

665.1 

0.021 

4,12 

1.258 

2.90 

665,5 

0. 

4.IS 

i. 257 

0 

660.3 

Solubility of Salicylic Acid in Aqueous 


Aqueous Solutions of Sodium 

AT 20 * I 


Solid Phase, 


CVliOHCOOH 


J C 4H4OHCOOH, C*H*OHCOONa 
1 K'«H«OHUX)H 
( 4 «H^OHCOOH.CV!l<OHCOONa 

VH4O H C t K) H. C H COO N a 

4C«H 4 OHCtK>Na 
t«H<OHCOON'ft 


(Seidell, 1908, 1909, 19*0,) 


Wt. Per cent 
QHaOH in 
Solvent. 


Sat. Sol. 


Gmn. 

QILOHCOOH 
per 100 Gma. 
Sat. Sol. 


Wt. Per cent 
C,H»OH in 
Solvent. 


d n of Sat, Sol. 


Gmn. 

cwmvoou 

lH*r to© Gmt, 
Sat. Sol. 



XO 0.984 

0.38 

60 

0.943 

18,30 


20 O.97O 

0.80 

70 

0,941 

24 


3 ° 0 .Q 5 Q 

2.20 

80 

0.937 

28.30 


40 0.95X 

5 . 9 G 

90 

0.930 

31.40 


50 0.945 

12.20 

xoo 

0,9x9 

33.30 


Solubility of 

Salicylic Acid 

in Aqueous Ethyl Alcohol. 


(Wright, 1987 ,) 


(Halford, 

1933 .) 

t ° 

Wt. % CgHgOH 

Qma. OHC^COQH 

,0* 

Wt, % C A OH 

OM. 9 HC e H 4 C 00 H 


In solvent per 106 gras, solvent 

V 

in solvent 

per 100 grae. aolvent 

20 

0.0 

0.22 

25 

0.0 

0.2112 

II 

50.0 

11.8 

M 

19-8 

0.537 

II 

100.0 

5 i .5 

t< 

37.57 

4*57 

30 

0.0 

0.31 

»« 

S6.a 

14.72 


50.0 

17.95 

it 

75*0 

24.90 


100.0 

57.25 

»« 

93.8 

30.27 






Solubility of Salicylic Acid in Aqueous Solutions of Ethyl Alcohol, 


Isobutyl Alcohol, Dextrose, Cane Sugar, and of Levulose at 25 0 

AND AT 35 • (Hoffmann and Langbeck, 1905.) 

Cone of Solvent C fl H<OH.COOH Dissolved QH4OH.COOH Dissolved 

at 25 0 . at 35 0 

Aq. Solvent. 

Normal¬ 

Gms. per 

Gm. Mol. 

Gms. per 

Gm. Mol. 

Gms. per 


ity. 

Liter. 

Per cent. 

100 Gms. 
Sat. Sol. 

Per cent. 

joo Gms 
Sat. Sol. 


0.0249 

1. 146 

2.8966 

to" 4 

O. 222 

4.2044 

IO" 4 

0^322 

a 

0 . 0 $ i >0 

2.578 

S.QISO 

a 

0.223 

4.2348 

tt 

O.324 

u 

0.1747 

8.04 

2.9901 

tt 

0.229 




it 

O.2309 

II.05 




4.4341 

tt 

0-339 

u 

I.03 

47 *4 

3*5279 

it 

O 

to 
—l 

O 

5.2816 

tt 

O.404 

it 

x. 638 

75*44 

3*9253 

tt 

O.3OO 




C4H9OH (iso) 

0.020 

1.406 

2.909 

tt 

0.223 

4.229 

tt 

O.324 

U 

O.05t 

3*74 

2.955 

tt 

0.226 

4.289 

tt 

0.329 

it 

O. XOO 

7.48 

3*033 

tt 

O. 232 

4.435 

tt 

0-339 

a 

0.521 

38.60 

3.718 

tt 

O.285 

5.624 

it 

0.431 

C«H,A 

0.02 

3*6 

2.886 

tt 

0. 221 

4.184 

tt 

O.321 

it 

0. to 

18 

2.898 

it 

O. 222 

4.202 

tt 

O.322 

it 

0.50 

89.6 

2 • 954 

a 

O. 226 

4.263 

tt 

O.326 

it 

I 

180 „ 

3 -oi 5 

tt 

0.231 

4.360 

tt 

0.334 

CYjH^Ou 

0.02 

6.88 

2.902 

tt 

0.221 

4.206 

tt 

O.322 


0. to 

34*07 

2.964 

tt 

O. 227 

4.287 

tt 

O.328 

it 

O. 50 

172 

3*239 

tt 

0. 248 

4.697 

tt 

0.360 

tt 

I. to 

376.3 

3-633 

tt 

O.278 

5-236 

tt 

O.4OI 

C,H,A 

it 

0.02 

3-6 

2.888 

tt 

0.221 




0.06 

10.8 

2.895 

tt 

O. 22 X 

. . 



u 

O. 25 

45 

2.944 

tt 

0.225 


. 



Solubility of Salicylic Acid in Aqueous 

Solutions 

of Saccharose at i8 °. 


(KolthOff, 1027.) 

Om. Mols. per liter 


a ohc 6 h 4 cooh 

0.0 

0.0125 

0.$ 

0.0131 

1.0 

0.0134 


Solubility or Salicylic Acid in Aqueous Solutions of Dioxane at as 0 . 

(Hera and Lorentz, 1929.) 

Vol. % Oloxane tn Aq. Solvent Ow. Equlv. q OHC^H^COOH per liter 


10 

30 

70 

80 

100 


0.03 

0.22 

2.73 

3.06 

3-05 


Between 35 and 62% dioxane two layers are formed. The lower contains 
2.2q gm. equiv. dioxane per liter and the upper 0.57 gm. equivalents. 


Data showing the effect of increasing amounts of several gum arable 
sols, upon the solubility of salicylic acid in water are given by 
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^7 


Distribution of Salicylic Acid at Betwrkn : fSmith, lMl, ml) 


Water and Chloroform. 
Milllmols. c r ,ir*oncoon 


Water and Ethyl Ether. 


Water and X\!enc. 


|H*r Uit-r of 


MUllmotv <: r .lI ( om:oO!C 

|H'r MU't of 





II, 0 

ic,ir 4J o 

<;» 

11,0 

X*l«»ne 


layer (CJ. 

layer (C*). 

«» 

layer iC*>. 

layer tty.. 


layer ;(,p. 

lav<r t<y. 


0 . 7)75 

0 . 62.5 

I ,o<) 

0.0666 

I . d 97 .5 

21.0 

1.0 18 

0.2 >0 

0. 5 ’to 

o. 85 o 

l,l8o 

i. 3 <) 

0.0800 

•>. 41 > 


i. H 5 o 

< >. Hfi'i 

0 .638 

1.1 38 

i. 86a 

1 

0.1 2.5 

:t.av. 

3 o,K 

1 .78 3 

1 .a (8 

0.692 

1.425 

2 . 6 *z 5 

>-8J 

0. U) 5 

7 fi -r* 

'I9.2 

3 . 07.5 

3.1175 

1,060 

2 . 6 25 

6.575 

•>. . •'><> 

0.29 5 

14 . K-> r ) 

in. 3 

4.672 

5.(i;5 

1.21 5 


Distribution of Salicylic Acid Between Water and Phenol at $59 

(Bailey, 

Gms. CflHvOHCOOH ( Aqueous layer. o, !H t.27 2.07; P r C 5 


ms. CflH t OHCOOH ( Aqueous layer. o. 1H t .27 2,07; 5.57 6.28 

per liter of ( Phenol layer. '*>.36 19.07 h. 9'S 77 ■ 7 * 1 

The concentration in the aqueous layer was corrected for ionization. 
Distribution of Saucyuc Acid Between; 

Water and Benzene. (Hendrixon, i8<>7-) Water ami Chloroform. (Hendrixon, i%7 > 


Results at io°. 

Results at 40®. 

Results 

at it A 

Results at 40°. 

Gms. Acid 100 cc. 

Grra. Add 

per 100 er. 

Gms. Add per 100 re. 

Gmv Adtl 

l>er too re. 

H a 0 Layer. 

C.H. Layer. 

H a 0 Layer 

C«H« Layer.* 

H a O Layer. CiU*i>Uyrr*. 

H3O I«iyrr. 

t‘H(Ti l*ayer. 

[0.0264 

0.0301 

0.0260 

O.0400 

O.02Q3 

0-0442 

0.0335 

O.0475 

O.0377 

0-06SS 

0.0710 

O. 1640 

O.O457 

0.0946 

0.08 U) 

O.I775 

0.1200 

0.4150 

0. 1220 

0.3530 

o, U72 

0.5640 

O, t 580 

O.52Q7 

O 

K> 

O 

K> 

0 . 47 X 3 

0.1563 

0.5016 

O.I22Q 

0.6106 

O. 2687 

I.3887 



0.2014 

O.7625 

O.I236 

0.6260 

0 , 30$3 

1.7570 


Similar data for the distribution between water and benzene at iH (> are given 
by Nernst (1891). 


Distribution of Salicylic Acid Between Water and Benzene at as 0 . 

(SzyzKowskl. me; Sayzkowoki and SKftpnki, XttE 6 .) 


On. Mols. Q 

OBCgH^COOH per liter 

On, holt. 

u OHCgK^’OOE mr liter 

/ Hg6“layer 

~ C 6 H e lejer' 

r H z Q layer 

layer*' 

0.002603 

0.004401 

0.00930 

0.02904 

O.OO2938 

0.005245 

0.01021 

0-03396 

0.003732 

0.006345 

0.01187 

0.04079 

0.004451 

0,009543 

0,01240 

O.04617 

0.005032 

0.01149 

0.01460 

0.06150 


0 .0l6l0 


0.072SO 


Szyzkowski and Skapski also give results for the distribution of 
Salicylic acid between benzene and aqueous solutions of Nad, NaCIO,, 
NaN 0 3 , BaClg, Na 2 S 0 4 , and MgS 0 4 at 2$°. 


Distribution of Salicylic Acid at 25 ° Between: 

(Smith ami White, m©.) 


Water and Chloroform 


Water and Toluene 


Om. Mol. Q. OKC^COOH per liter 


HgO layer 


CHC1* 3 layer A 


On. Mol. fi ONC^H^COOtS per liter 
^^olaytr.. V%CRg layer^ 


0.00370 
0.00410 
0.00449 

n. rvnii fto 


0.01055 

0.0123 

O.OI46 


0.00550 

0.00660 

0.00770 


0.00924 

0.0119 

0.0154 







SALICYLIC ACID 


Distribution of Salicylic Acid at 25° Between Benzene and 
Aqueous “Solutions of Potassium Chloride. (De Szyszkowski, 1914.) 


Gm. mols. C fi ll 4 0ll COOII per lOOOgms. 

Normality - - —— ■ — i . --**•■ ——* —- - 

ofAq. KCl. C ( U 6 layer. Ag, KCl layer. 


Gm. mols. C,,11,011 COOH per 1000 gins. 

Normality -—- ——w 

of Aq. KCI. C 6 II 6 layer. Aq KCl layer. 


0.5. 


4.728. io~ 3 2.744.10“ 


0 .1 ... 

3.999 

0. 1 ... 

6.4b 

0. 1 ... 

10.68 

0 . I ... 

2 . 3 .00 

0. 1 ... 

44 • 20 

0. 1 ... 

62.. 70 

0 . 1 ... 

72.44 

0.2 ). . 

4.871 

0.25 .. 

7.1* 

0 . 25 . . 

11.62 

0 . 2.5 . . 

25 .09 

0 . 25 .. 

4 i- 7 « 

0 . 2 . 5 . . 

62.80 < 


io*™ a 3.5()6.io““ 3 

>. H.794 ■> 

» 5 . 2.5 a » 

» 8.489 »> 

» 12.29 » 

» 1 5 .2.0 » 

» iG .34 '> 

» 3 .oo 4 . » 

» 3 .896 » 

» 5.343 » 

» 8.57 » 

»> ii .63 » 

» 14.76*“ •> 


0 . 5 ... 

7-466 

0 . 5 . .. 

11 *77 

o. 5 ... 

*7 • 96 

0. 5 ... 

4 r . 16 

<>. 5 ... 

56 .oi 

0.7>. . 

3.995 

0.70. . 

6.572 

0 . 7a . . 

10. o 3 

0.7 5 .. 

21 . 09 

0.7'). . 

38.3 a 

0 . 7.) .. 

56.59 

1.0... 

4.095 

1.0... 

29.30 

1.0... 

72.. 02 


» 3.837 » 

» 5.171 » 

» 8.702 « 

» 10.76 » 

» 12.93 » 

» 2*529 » 

» 3 , . 5 o 4 » 

» 4 . 43 o » 

» 7.021 » 

» 9.995 » 

» 12.>4 5 » 

» 2.461 » 

» 7.818 » 

» 1 3 .12. » 

Gm. mols. 

C 0 II 4 OHCOOH al i'6\ 

7.274.IO- 2 
7.202 » 

7.370 » 
6.321 » 

5 616 » 

(Do Szyszkowski, 1914 . 


1000 gms. Benzene in contact, with aq. 0.1 n KCl contain 

» » » \.on KCI » 

» » » a large excess of H*0 » 

u » previously sat., with II 2 0 « 

« dry Benzene contain. 

The mixtures were shaken in a thermostat for 3 to 7 days. 


Solubility of Salicylic Acid in Benzene at 30°.5 as Influenced 
by Small Amounts of Water. 

( Cohort and van Dobbcnhurgh, 1925 ; Cohen and Miyake, 1926 .) 

A special apparatus was devised and determinations of the highest accuracy 
were made. 


Wt. % H ,0 contained 
In C«II« used. 

None (= dry 0 6 ll e ) 

o.o<>4o. 

0.0117. 

0.0374. 

o. 0682,.. -. 


Gm*. CJbOlt COOH 
per 100 gms. sat. sol. 

1.001 to I .021 
I .OI 5 
i. o 5 o 
l .095 
1.190 


Wt. % H t 0 contained Gms. CjlhOIICOOH 
in C tt II„ used. per 100 gms. sat. sol. 

0.1042. 1.309 

0.1478. 1.348 

0.2171. 1. 35 1 

o. 3 i 3 o. 1.352 

Excess 11 * 0 ... 1.356 


Solubility of Salicylic Acid in Carbon Tetrachloridk and in Chloroform 
at 30°.5 as Influenced by Very Small Amounts of Water. 

( Cohen and Miyake, 1926 .) 

Equilibrium was approached from above and below, by constant agitation of 
the mixtures in sealed flasks. 


Carbon Tetrachloride, 
wt, <7 # ir, 0 Gms. <yr A on coon 

In CCU used. par 100 gms. sat. sol. 

None(= dry CCU). o. 35 - 0.36 

6.0087..... 0.35-0.37 

0.0227. o .36 

o.oGfiq.. o. 36 o. 37 

Excess HjO. <>.36 

1000 gms. Carbon tetrachloride sat. 
C«H t 0 H COOH at 2.5\ 

1000 gms, Chloroform sat. with ll 2 0 
•at 25 °. 


(Ihloroform. 

w t. % H, 0 Gms. C fi II*0H GOO II 

In CIICI, used. per 100 gms. sat. aol. 

lN|c>ne( , = drv CH Cl :i ) i. 55 - 1.56 

o*o354 _........ r.63-i.64 

,<40608. 1.68-1.69 

or* 1081. 1.7.1-1.82 

Ebtcess H a O ..... 1.72-1.73 

witli| Hj.O contain <>.01902. gm. mols. 

contain 0. i338 gm. mols. GtJUOH COOII 

(De Szyszkowski, 1914 .) 
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Solubility of Salicylic Acid in Alcohols, in Ether and in Acetone. 

(Timofcicw, 1891; at 15®, Bourgoin, 187.8; at *.\ n , Walker ami Wood, iSyH.) 


Cms. CMOHCOOII (1ms. cyi<OHCOX>H 


Solvent. 

t °. 

per zoo 

Gms. 

Solvent. 

r. 

jwr t xi Gms. 



Solvent. 

Solution.' 



Solvent. 

Solution.' 

CH3OH 

- 3 

40.67 

28.01 

C 2 II 7 OH(k') 

- 3 

26. 1 1 

20.71 

CH3OH 

+ 21 

62.48 

38.46 

C*HjOII(») 

+ 21 

37*<>0 

27.36 

C 2 H„OH 

- 3 

36.12 

26. 2Q 

(ch 3 ) 2 o 

15 

50.47 

33 - 55 

c 2 h 6 oh 

+ 15 

49.63 

33 1 7 

(ch 3 ) 2 o 

17 


23 - 4 * 

c 2 h 6 oh 

21 

S 3 -S 3 

34.87 

(C'H 3 ) 2 CO 

2 3 

. . . 

3 i- 3 * 

C 2 H s OII 90% 

15 

42.09 

29.62 






* Gms. per 100 cc 

sat, sol. instead of per too gms 

, sat. sol. 




100 gms. sat. solution in methyl alcohol contain 39.87 gnus, salicylic acid at 15 0 . 

(Kavorro, x«>*4.> 


Solubility of Salicylic Acid in Mixtures of Acetone and Benzene at 25°. 

(Warden anti Dover, 1917.) 


Gms. per too Gms. Mixed Solvent. Gms. per 100 Gms. Mixed Solvent. Gro% (ter tnoGmn Mixed Solvent. 


Acetone. 

Salicylic Acid. 

Acetone. 

Salicylic Acid. 

Acetime. 

Salicylic Acid. 

100 

55 

60 

36.7 

20 

15 

QO 

51.1 

50 

31 

ID 

7 * * 

80 

46.4 

40 

35 *3 

O 

0.92 

70 

42.3 

3 C 

20 




Results for the solubility of Salicylic acid in benzene are given by 

Miyake, 1930. 

Solubility of Salicylic Acid in Benzene. 

(\Valker and Wood, 1898.) (von Enter and Lowcnhamn, *918.) 


t*. 

Gms. CaHt- 
OHCGOH 
per roo Gms. 

t*. 

Gms. C f H r 
OHCOOH 
per 100 Gms. 

t*. Solvent. 

Orin, CJL» 
OHCOOH 
per too cc. 


C«H*. 


C«H«. 


Sat. Sol. 

11.7 

0.460 

34-6 

1.261 

18 C»H» 

O.S +5 

18.2 

0-579 

36.6 

1.430 

25 ('»H« 

O. 762 

25 

O. 78 

49-4 

2.380 

18 0.5/1 CHtClCOOII in C,H, 

1.698 

3°-5 

O.Q 9 I 

64. 2 

4.40 

18 0. s« C 4 U 0 II in C»H» 

0.746 


Solubility of Salicylic Acid in Mixtures of Benzene and Ethyl 
Acetate at 25°. 

(Warden anti Dover, 1917.) 


Gms. per 100 Gms. Mixed Solvent. Gms. per too Gms. Mixed Solvent. Cm*, per 100Gms. Mixed Solvent* 


Ethyl Acetate. 

Salicylic Acid! 

j£thyl Acetate. 

Salicylic Acid. 

Ethyl Acetate. Salicylic Add! 

100 

38 

60 

16.6 

20 6.2 

90 

24. 2 

50 

14.5 

IO 3,42 

80 

22.7 

40 

12.8 

O O.92 

70 

19.5 

30 

9-6 



Solubility of Salicylic Acid in Several Solvents at 25° 

(Her* and Rathraann, *914.) 


Solvent. 

Chloroform 


Gms. CiHiOHCOOH 
per 100 cc. Sat. Sol. 

2.168 


Solvent. 


Carbon Tetrachloride 
Trichlor Ethylene 


0.4143 

1.519 


Tetrachlor Ethylene 
Tctrachlor Ethane 
Fentachlor Ethane 


Gms. CJUOHCQCM 
tier 100 cc. Sat. Sol. 


100 gms. dichlor ethylene dissolve 0.757 gm. salicylic acid at 15* 
100 gms. trichlor ethylene dissolve 0.28 gm. salicylic acid at 15 , 


too gms. 86 5 V® Glycerol (d -i.a.laH) dissolve 0.97 gm. 
» 98 .5 »* (d=i.a6^5) » 1 Jr .1 


1.105 
2.085 
1.064 

(Wetter and 
Brains, 19x4.) 

(%H 5 OIU4H)ll at *ao*. 


I Holm, IWlii I 
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Solubility of Salicylic Acid in Several Solvents. 

(Sldgwlck and Ewbank, 1921a.) 

Results for: 


Ethyl alcohol(99.o%) a Butyl Alcohol Benzene n Heptane 


t 1 

0 Gms. 2 OHC 6 H 4 COOH 

C ( 

) 

Gms. 2 0HC 6 H 4 C00H 

t° 

Gms. 2 ( 

DDCJJ 

SOOH t - 

0 Gins 

• 2 0HC fl HX00H 


per 

100 gms 

. sat. sol 

• 


per 100 gms 

. sat. sol. per 100 gms. sat 

. sol. 

per 100 gms. sat. aol 

41. 

.0 

40. 

6 

24- 

.0 

24. 

36 

44.3 

1 

-92 

92. 

.2 

2.09 

85. 

.2 

60. 

4 

38. 

.0 

28. 

88 

65.0 

5 

.27 

112. 

* 4 

5.37 

125. 

,2 

8 l. 

. 2 

85- 

,6 

48. 

»9 

98.5 

20 

.8 

134- 

►3 

20.15 





121 . 

. 6 

79. 

2 

114.5 

41 

. 1 

142 . 

.0 

41.6 









131.5 

64 

• 5 

149- 

• 5 

81.4 









140.0 

8 l 

• 3 





Solubility of Salicylic Acid in Several Solvents at 28°. 

(Desal and Patel, 1936.) 


Solvent 


On. Mol. fl 0HC 6 H 4 C00H 
per 100 gw. mol. sat. sol. 


Solvent 


Om. Mol. 2 OHC 6 H 4 COOH 
per 100 gm. mol. sat. sol* 


Water 0.0003118 

Hexane 0.00111 

CC 1 4 0.003803 

Benzene 0.005441 

Toluene 0.006052 

IQ Xylene 0.006554 

Chloro benzene 0.007903 


Nitro benzene 

0.02509 

Chloroform 

0.02679 

Methyl alcohol 

0.1252 

Ethyl alcohol 

0.1479 

H Propyl alcohol 

0.1438 

a Butyl alcohol 

0.1568 

Acetone 

0.1906 


Results in the form of diagrams are given by Desai and Patel, 1935a 
for the solubility of salicylic acid in binary mixtures of the above 
solvents. 

Solubility ok Salicylic Acid in Several Oils at 23°. 

(Vorkado, 1921;) 

Very carefully refined fatty oils were used. 

Gms. C tt ILOHCOOII Gins. C. 11*011 COOII 

on. pur JOO $m%. oil. Oil. per 100 gms. oil. 

Olive oil. ‘>.J\S ( 2 . 5 9) Cocoanut oil. 3 .18 

Cotton seed oil. •?..55 Linseed oil. 3.42 

Peanut oil 1 . 2.82 Castor oil... i4-8i 

» II. 3 <) Tire result in parentheses is by Watermann 


Solubility* of Salicylic Acid in Oils (Temp, not stated). 

(Engfeldt, 1913.) 


Gms. 

on of* QH.OHCOOH 

uu 01 * per roo Gms. 

Sat. Sol. 

Phocae (Dog Fish Oil) 

1.70 

Jecoris Asclli (Cod Liver Oil) 

1.86 

Arachidis (Peanut Oil) 

1.88 

Amygdalarum 

2.08 

Oliva; (Olive Oil) 

2.14 

Rapa; (Rape Seed Oil) 

2.17 

Papaveris (Poppy Seed Oil) 

2.22 


Oil of: 


Scsami 


Gms. 

QILOHCOOH 
per 100 Gms. 
Sat. Sol. 
2.6l 


Cannabis 3 

Lini (Linseed Oil) 3.04 

Juglandis (Walnut Oil) 3.15 

Gossypii (Cottonseed Oil) 3.23 

Ricini (Castor Oil) 12.98 

Paraffiniam Liquid o 


The ratio of the solubilities of salicylic acid in olive oil and in water (cone. 
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Solubility of Salicylic Acid tn Mixtures or Bsnzbnk 

AND HkPTANB AT 35 
(Hera and Levi, 1930.) 


voi. % m 

i H e 4 C 7 H 16 Mlxture 

am. MOis. OHC 6 H 4 COOH 

Vol.%C e H e in 

0». Mols. MC 6 H 4 C00H 

per liter sat. sol. 

Ce« 6 + c^ Mixture 

per liter sat. sol. 

100 

0.050 

40 

O.O 422 

80 

0.0473 

20 

0.0371 

60 

0.0449 

0 

0.0279 


Freezing-point data are given for mixtures of Salicylic Acid and: 


Acetamide!12)(22) 

Acetanilide + Antipyrinel^) 
Acetanilide + Urea!da) 
Antipyrine + Benzoic Acid!6) 
Antipyrine!13) 

Azobenzene!16) 

Benzoic Acid(23) 

Benzoic Acid + Antipyrine(6) 
Benzamide!12) 

Caffeine(2i) 

Camphor!10)(17)(18) 

Dimethyl pyrone(n) 
Cineole(3) 


Iodo benzoic acid! 19) 
Naphthalene!a) 

Napht hoi!1)(4) 

Napht hy 1 ami nes (15) I ao) 
Nitro toluene!?) 

Oxy benzaldehyde (14) 
Phenylene diamines! 15) 
Thymol!7) 

Toluidine!15)(16) 

Tri nitro toluene!5) 
Urea!6)(16 M15) 

Urea + Acetanilideioa) 
Urea + !Jrethan(8) 


(1) Bartholomew and Wark, 1926; Bernoui 11 i and Saras!n, 1930; (3) 
Bellucci and Grassi, 1913;! 4'Cas t ig1ione,19 37; (5! Crockford and Zurburg, 
1930; (6) Hrynakowski, 1934; !?) Hrynakowski and Szmyt, 19351 !8) 
Hrynakowsky and Szmyt, 1935a; !9) Hrynakowski and Szmyt, 1935b; (9a) 
Hrynakowski and Szmyt, 1935c; (10) Jefremow, 1913; (al Kendall, 1914a; 
(12) Kremann and Auer, 1918; (13) Kremann and Haas, 1019; ! 14I Kremann 
and Pogantsch, 1923; (15) Kremann, Weber and Zechner, 1925; ! 16) Kremann 
and Zechner, 1925; (17) Lajoux, 1917; (18) LePevre and Tideman, 1931; 

(19) Lettre and Lehmann, 1938; (20) Milone and Ross ignoli, 1932 ; (ai) 
Regenbogen and Schoorl, 1924; I22) Rheinboldt, Henning and Ktmcheisen, 
.1925; (23) Jaeger, 1907- 

HYDROXY BENZOIC ACID a 0HC«B 4 C00H. 

Solubility of Meta Hydmoxy Benzoic Acid in Watek, 

Average curve from the results of Walker and Wood, 1898; Savorro, 

1914; Flaschner and Rankin, 1910; Sidgwick and Bwbank, 19am* 

0 Oms. B) 0 HC 6 H 4 C 00 H 0 0 m. ® Q«C 6 H 4 CO 0 H Q 0ms. S 0 HC e H 4 COOH 

t per 100 gms. sat. sol. t per loO pis. sat. sol. 1 per 100 pas. sat. sol. 


0 

0.35 

50 

3.0 

110 

50.0 

10 

0.55 

60 

4.3 

120 

60.0 

20 

0.85 

70 

7.0 

140 

76.0 

25 

1.07 

80 

11.0 

160 

86.0 

30 

1-35 

90 

20.0 

l80 

93*0 

40 

2.0 

100 

37.0 

aoim.pt. 

100.0 




529 


Solubility of Meta Hydroxy Benzoic Acid in Aqueous 
o.oi Molar Sodium Salt(?) Solutions Containing Increasing 
Amounts of Potassium Chloride at 25 0 

(Osol and Kilpatrick, 1933a.) 

Gm. MOlS. KC1 d. or On. Mol. m 0HC 6 H 4 C00H Gm. Mols. KC1 d. of Gm. Mol. a OHCgH^COOH 
per liter sat. sol. per liter per liter sat. sol. per liter * 

0.0 1.0000 0.0706(= 9.745 gins.) 1.0 1.044 0.0529 

0.2 1.010 0.0657 1.5 1.067 0.0470 

0.5 1.024 0.0606 2.0 1.088 0.0399 

The coefficient of distribution of meta hydroxy benzoic acid between 
water and olive oil is 0.4. (Boeseken and Waterman, 1911.) 

Solubility of Meta Hydroxy Benzoic Acid in Benzene. 

(Walker and Wood, 1896.) 


r° 

Gms. 23 0HC 6 H 4 CQGH 

t° 

Gms. m 0HC 6 H 4 C00H 

U 

per 100 gms. CgHg 


per 100 gms. C e H e 

20 

O.OOB 

40 

0.017 

25 

0.010 

50 

0.028 

30 

0.012 

60 

0.047 


100 cc sat. solution of meta hydroxy benzoic acid in Acetone contain. 
26.0 gins, a 0 HC 6 H 4 COOH at 23 0 . 

100 cc sat. solution of meta hydroxy benzoic acid in Ethyl Ether 
contain 9*73 gms. m OHG e H 4 COOH at 17 0 . (Walker and Wood, 1898.) 

100 gms. sat. solution of m hydroxy benzoic acid in CH 3 0 H contain 53.58 
gms. s QHC e H 4 COQH at is 0 . (Savorro, 1914*) 

100 gms. 95% formic acid dissolve 2.37 gms. jn OHC e H.COOH at 20.8°. 

(Aschan, 1913.) 

Solubility of Meta Hydroxy Benzoic Acid in Several Solvents. 

(Sldgwlck and Kwbank, 1921 a.) 



Om. 0 0HC 6 H 4 C00H 

100 gms. sat. sol. 


0 

Gm. 1 0HC 6 H 4 C00H 

6olvenc t° 

Solvent 

t° 

per 100 gms. sat. sol 

Ethyl Alcohol(99%)65.o 

39*6 

Benzene 

122.5 

1.23 

" " 132.0 

6 ll 3 

It 

141*0 

2.95 

" " 160.0 

81.7 

II 

154.5 

5.16 

a Butyl Alcohol 36.5 

20.7 

II 

162.0 

10.54 

*' " 115*0 

40.8 

II 

173*0 

22.4 

" " 151.2 

59*2 

II 

182.5 

41*6 

" H 180.3 

84.7 

II 

185.5 

62.3 

a Heptane " 176.0 0 .861 liquid) 

M 197.0(tr.ptJ 2.0 ” 

(1 

192.15 

82.3 


Freezing-point data are given for mixtures of meta hydroxy benzoic 
acid and: 


Benzamide (Kremann and Auer, 1918.) 

Cineole (Bellucci and Grassi, 1913*) 

Iodo benzoic acid (Lettre and Lehmann, 1938.) 
Michler’s ketone (Pfeiffer, 1924*) 
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HYDROXY BENZOIC ACID p OHC„H t COOH. 

SOJLTJBILITY OF PaEA HydKOXT BlNlOIC ACID IN VaTIB. 

fUD to 80°, Walker and won), 1888; Abov« 80°. »"««• cupr. from 
the closely agreeing results of Fl&fsehntr am Rankin. 1910 and 
SldgwlcK am Ewbank . 19E1S.) 


t° 

Gms. p 0HC 6 H 4 C0GH 
per 100 gms. sat. sol. 

t° 

ORS. P 0 HC 6 H 4 C 00 H 
per 100 pa.aat.tol. 


am. p GH€ e H 4 eOOH 
per 100 km. sat. sol 

10 

0.25 

SO 

2.3 

120 


59*0 

15 

— (0.44* 

60 

4-2 

130 


67.0 

20 

0.50 

70 

7.0 

140 


73.0 

25 

O.64 

80 

12.0 

160 


82.5 

30 

O.Sl 

90 

20.0 

180 


90.5 

35 

1.00 

100 

33*3 

200 


97.0 

40 

50 

1.23 

2.07 (2.98) 

110 

47.8 

213 

m.pt. 

100.0 

The results in parentheses 

are by Savarro, 

1914. 




Para hydroxy benzoic acid crystallizes with i li^O and the triple 
point is at 62°. (Sidgwick and Kwbank, 1921a.) 

One liter sat. solution of para hydroxy benzoic acid in water 
contain 0.0454 gm. moi. ( r 6.26? gms.) p 0 HC fl H 4 0 QQH at as 0 . lOsol 
and Kilpatrick, 1933a.) 


Distribution of Para Hydroxy Benzoic Acid Between Water 


and Ethyl Ether 

AT $5" (Smith, 

mi. 1928. } 


MUUmols. p0H.C«H.C00U per liter of 

MUlUtmU. ft HU t 

OOH |M»r Otrr of 

&• 

lf s 0 layer (C,h (C,H*),Q layer (C,*. 5 * 

11,0 lay**r nC, 

tew jit;* = 

0.3l‘i5 2.2,025 7.23 

o.87 f > 

7 • 

B, TO 

0.400 3 -» 5 o 8.1 3 

0.575 5.025 8.72 

i . 4 ° 

12.8 

9 # n 


Freezing-point lowering data for mixtures of m hydroxy benzoic acid and MtehUtr's 
ketone are given by Pfeiffer, 1924. 


The coefficient of distribution of para hydroxy benzoic acid 
between water and olive oil is 0.6. (Boesekea and Waterman, 1911.) 

Solubility of Para Hydroxy Bknzoxc Acid in 

(walker nnrt wood. 1896.) 


r 0 

oms. P ohc 6 h 4 cooh 



OR*. P OHC e H 4 CO 0 H 

t 

per 100 pis. CgH 6 

t 


mr too gm* 

10 

0.0010 

40 


0,0083 

20 

0.0027 

50 


0.0163 

25 

0.0035 

60 


0.028 

30 

0.004S 

80 


0.066 

100 cc sat. 

sol. of p hydroxy benzoic 

acid 

in Acetone contain 

22.6 gms. at 

23 0 . 




100 cc sat. 

. sol. of p hydroxy benzoic 

acid 

in ethyl ether contain 

9*43 gms. at 

17°. 


(Walker and Wood, 1898*) 


100 SfDlS. sat. sol. of « h Vf \rnvu ■* - 
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Solubility of Para Hydroxy Benzoic Acid in Several Solvents. 
(Sldgwlck and Embank, I93ia.l 


Solvent 


Qws. P 0HC 6 H 4 C00H Per 
100 gm. sat. sol. 


Solvent 


Gms* p 0 HC q H 4 C00H per 
100 gins. sat. sol. 


Ethyl Alcohol (99%) 67 

38.75 

Benzene 

132.2 

1.04 

»» » 

136.5 

60.9 

m 

156.9 

3.04 

11 i* 

l84.0 

82.9 

11 

165.2 

4.3 

I Butyl " 

3^.5 

19.5 

n 

178.0 

10.3 

n »» 

62.0 

25.08 

n 

191.5 

21.0 

11 11 

116.1 

39.45 

m 

195.7 

40.6 

II M 

167.0 

62.4 

11 

198.8 

6 l .3 

II l» 

193.8 

85.5 

u 

206.0 

83.O 


" R Heptane 197.0 1.6(liquid) 

208.5 (tr.pt.) 1.8 


Freezing-point data are given for mixtures of para hydroxy benzoic 
acid and: 


Benzamide (Kremann & Auer, 1918.) 

Cineole (Bellucci and Grassi, 1913-) 
lode benzoic acid (Lettre and Lehmann, 1938.) 

Sarcosine anhydride (Pfeiffer, Angern, Wang, Seydel and Quehl, 1930.) 


RBSORCYDIC ACID (Eesorcinilic Acid). 

Distribution or Hesoucxnimg Acid at $5° Between : 

( Smith, 19*21, 1922. ) 

Water and Ether. Water and Xylene. 

Millimole. per liter of MH Howls. per liter of 


11*0 

(t*i Up* 0 

<:« 

H ,0 

Xylene 

c, 

layer (Op. 

layer (<:,}. 

<v 

layer {C t ). 

layer (C,). 

Ci‘ 

0. i 35 o 

I . 59 r )0 

11.81 

19.2 

o. 5 o 

0.0260 

0.28»2 

4 . 5 l 87 

16.00 

26.8 

0.80 

0.0298 

0.3870 

8.712.) 

22 .5 0 

40.5 

1 .So 

0.037 

O. 40 

12.75 

25 . 5 o 





Note. — The author describes the compound hero studied as rosorcinilic acid 
and gives no information which would permit its more accurate identification. 


GENTISIC ACID (*>..5 dihydroxy benzoic acid) 2.5 (OH)*C 8 H 3 GOOH. 

Distribution of Gentisic Acid at 25° Between : 

(Smith, 1921-1922.) 

Water and Chloroform. Water and Ether. Water and Xylene. 


MUltmoU. per Hot Ml 111 mol*. per liter Ml Illinois, per liter 


—— -,„ lll 

. — 


— . 

—.—— 





H,0 

Oil Cl* 

0, 

\uo 

(U.H.1,0 

Oj, 

'"•a 

la)t*r ((hi 

layer (Op, 

iT t * 

layer (Op. 

layer (C.) 

tV- 

layer (Op 

layer (Cp. 


1 5 .20 

0. 32 

0.0210 

o. 3 i 

1. 205 

S.Bq 

23.55 

0 . 4 o 

O.OI7 

20.70 

0.45 

0.0217 

0.41 

2.07 

5 . (>5 

3 o. 5 o 

0.6l 

0.020 

38 . 4 o 

O. tJO 

0 . 0234 ’ 

0.60 

0.83 

1.12 

3.98 

7*65 

II .92 

6.64 

9.22 
io .65 

37 . 5 o 

o.q 5 

0.024 
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DI NITRO TOLUENE 2,4 CHg.C 6 H s .(N ! 0 2 ) g . 

SOLEBILITT OF DINITRO TOLUBNS IN WATER AND IN OTHER SOLVENTS. 

(Desvergnes# 1886.) 


Solvent 

Water 


CH,C 00 C ? H 5 

ic1 ,) 2 c8 6 
chJh 2 

C 2 H 5 0 H( 96 %) 


(100%) 


0 Gms. CH 3 C 6 Hg(N 0 g ) 2 
c per 100 bos. solvera 

Sol Vint 

1° 

Om. CH 3 C fl H 3 (N0 z ) z 
pur 100 tps. solvent 

22 

50 

0.027 

0.03? 

CJL 

ckt 

15 

IS 

60 

65 

64 

08 

100 

0.254 

IGoHft )gC 

15 

9 

43 

15 

57.93 

c 8 M 

IS 

76 

80 

IS 

15 

81.90 

S-oi 

cs„ 

c.c\ 

IS 

15 

2 

2 

1U 

43 

15 

1.92 

Wh 

IS 

4S 

47 

15 

3.04 






100 gms. sat. solution of dinitro toluene in liquid sulfur dioxide 
contain 40 gms. CH 3 .C 6 H 3 (NQ 2 ) 2 At ? * (DeCarli, 193?.) 


Freezing-point data are given for mixtures of Dinitro Toluenes and. 


Acenaphthenel24)( 26 )(10 
Aniline(24)(21) 
Anthracene(24)(25) 
Azobenzenel14) 
Azoxybenzene!13) 
Benzene(22) 

Benzoic acid(6) 
Carbazole(28) 

Diethyl diphenyl ureal 1 
Dimethyl amino azo 
benzene(i 4 ) 

Dinitro benzene(10)(16) 
l17) (18) 

Dinitro toluenesl 15)( 9 ) 


Diphenyl atninel 10) I ;n ) 

Fluoranthene!33} 

Fluorenet 24) 

Hyd roq uino1 dime t h y1ic 
etherlia) 

Naphthalene!20U 30) 

Naphthy 1 amines 1 24) 13 b) 

Naphthol(12) 

Nap hi hoi methyl etherl u)Trlniiro phenyl methyl 
Nitro mannitel 34) nit famine! 19 ) 

Nitre penta erythri te( :t4)Trini tro xylene!4) 
Nitro toluenesl 1 Ha) (3) Triphenyl tarbinollas) 
1 8 M $ M 9)! 10) 1Ureal 27M :u) 

{io)0xy benzaldehyde(29i phenauthrenei *71138) 


3 ) 


Pyrene!33) 

Picric acid(3s) 
Salicylic acidly) 

To 1 u i dinon(27)124) 

Trinitro toluenes!3) 
I8H4M n)( 3 S)! 9 )(io 
{ lb)IiB )1 5) i17) 

Trinitro phenol(17) 


!i) Bell and Cordon, 1921; (2) Bell, Cordon, Spry and White, vmi 
(3I Bell and Herty Jr., 1919; U> Bell and Sawyer, 19191 15 * Botfoiav- 
lenslenski, 1918, 1928; (6) Crock ford and Hughes, 1930; 1 ?) Crockford 
and Zurburg, 1930; (8) Giua, 1913; 19 ) Giua, 19141 lib) Giua, 1915*# 

(11) Giua, 1920; (12) Giua and Marcel lino, 192a; U3I Giua and 
Guastalla, 1925; (14) Giua and Reggiani, 19251 11 $) Gibson, Duckham 
and Fairbairn,i922;(.i6)Hrynakowski, 1934; U?) Hrynaknwaki and Kapuscinski, 
1933b ; (18) Hrynakowski and Kapuscinski, 1934; (19) Jefremow and 
Tichomirowa, 1926; (20) Kremann, 1904; (21) Kremann , 1906; (22) Kreman n, 
1908; (23) Kremann, Hohl and Muller II, 1921; (24) Kremann, Hrtntgsberg 
and Mauermann, 1923; I25) Kremann and Muller II, 1921; lab) Kremann and 
Haas, 1919; (27) Kremann and Petritschak, 191?: 1 28) Kremann and 
Strzelba, 1921; (29) Kremann and Pogantsck, 1923; (30) Kremann 
and Rodinis, 1906; (31) Rheinboldt, 1926; (3a) Rheinboldt and 
Kirscheisen, 1926; (33) Shinomiya, 1940; (34) Urbanski, 1934 1 1 3$) 

Wogrinz and Vari, 1919; (36) Kremann and Crasser, 1916. 

(37) Kremann et. al., 1908. (38) Kremann and Hofmeier, 1910. 
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CoBFFICIBJJTS OF DISTRIBUTION OF DlHYDROXY AND TSIHYDBOXY BbNZOIC 
Acids Bbtwbbn Watbr and Oliyb Oil. 

(Boeseten and waterman, ion.) 


Ac Id 

2.4 Dihydroxy Benzoic Acid 

O cf " »' II 

3.4 ” ” " 

3.4.5 Trihydroxy Benzoic Acid 


Coef. of Distribution 

1.0 

0.3 

0.05 

0.025 


AminonitroBENZOIC ACIDS C fi H,.N 0 2 .NH 2 .C 00 H 0, m and p. 

Solubility of the Three Isomeric Aminonitrobenzoic Acids: 


r. 

2.7 

5.8 


In Ether. 

Gms. CaL.NOa.NHj.COOH per 
100 ec Ether. 




In Ethyl Alcohol (90%). 

Gms. CaLNOj.NHj.COOH per 
100 cc. Alcohol. 


Ortho. 

IO.84 

16.os (6.8°) 


Meta. 

I.70 

1 .8l 


Para. 

6.41 

8.21 


3 

9.6 


Ortho. 

8.13 

IO.70 


Meta. ** Para. 

1.79 8.4 

2.20 11.3 


GALLIC ACID 3.4.5, ( 0 H),C,H,C 00 H.H, 0 . 

Solubility in Aqueous Ethyl Alcohol at 25 0 
(Seidell, 1910.) 

(01 LaCOoftjfljO Wt. Per Cent 


Wt. Per Cent 
Cai&OH in 
Solvent. 


d %& nf Sat. Sol. 


j>er 100 Gms. 
Sat. Sol. 


(VH»OH in dtt of Sat. Sol. 

Solvent. 


60 


O 1.002 I . 15 

10 O.QQ2 2 70 

20 O.083 4.2 80 

30 0.077 7-5 90 

40 0.072 to.6 95 

50 0.065 13.4 100 

100 gms. H *0 dissolve 0.95 gm, gallic acid at 15 0 . 
100 gms. list) dissolve 33. 3 gms. gallic acid at ioo°. 


0.957 

0.946 

0.933 

0.919 

0.911 

0.902 


Gms. QHj 
(OH) aCOOH.HjO 
per 100 Gms. 
Sat. Sol. 

l6 

18 


I9.9 
21.2 
21 .6 
22.2 

(Greenish and Smith, 1903.) 

(U. S. P. VIH) 


Distribution of Gallic Acid at 25° Between : (Smith, 1921-1922.) 


Water and Ether. 


Acetone and Glycerol. 



per liter v 



per liter 



11,0 layer 

« CjtLur 


Acetone 

Olycerot 


A 

[t' t i 

layer 


layer (A). 

layer (Gi 


o’ 

7,87 

I .77 

0.4 >i 

0 ,8()7.5 

2.45 

0 

. 357 

8 . 2 /) 

3 .77 

0.4 5a 

7.37,5 

6.625 

0 

- 35 f 

t 5 . 7 .I 

7 . 1 'i 

0.452 

4.45 

I-..H5 

0 

.'346 

35.2 

id. 10 

0.457 

9.55 

•..y .85 

0 

. 3 70 


27.0 

0.45! 






Solvent. 

(Seidell, 1910.) 

Density of Solvent. 

dm of Sat. 
Solution. 

G™. & H,(OH), 
COOH.KuO per 100 
Gms. Sat. Sol. 

Acetone 

tfis = 0.797 

O.94I 

25-99 

Amylakohol (iso) 

das = 0.817 

0.834 

5-39 

Amylacetate 

<4> = 0.875 

0.878 

2.72 

Benzene 

d» ~ c.873 

0.875 

0.022 

Carbon Disulfide 

d» — 1.258 

1.262 

0.042 

Ether (abs.) 

dm 1 = 0.711 

0.718 

1.370 

Ethylacetate 

dt 6 = O.892 

0.911 

3.610 


The amount of gallic acid dissolved by carbon tetrachloride, chloroform and 
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C 7 H 6°5 

IlmiitANISOLE .N",','-.II. "'"■ '■ 

Somutin in Si-jvvitu. Sm.vr,NT*. 

Commercial dinitraimole wu» dmolvmi m I wi.;»iu w^hi of 

and after *4 hour* the cry*Ul< were w.mhmi with cold mine 

finally with alcohol. The m. pt, wan > 


iiilrin acid f4 x^q) 
iicisl, with water and 


S«l¥§»C 

t‘- 

urn*. 

W, 

|*rf !*»*#»*■ **<*«*tll. 

aotiupfii. 


r 

<»«!*- 

^0,41; «,oa^ 

Water. ........ 

I* 

1 *. t*l *’* 

Chloroform 

1 

*S 



St* 

(I.ol in 

i *i n > 1 . 188 ?!, 

, , 1 

;lo 


» .... 

IOO 

*». J'-Ho* 

Ether 1 anhv. | 

1 

IS 

S.H»» 

Ethyl acetate ! 

1 5 

*4 5 . O? 

ufu 0.7M4I s ■ 

, , # 

il 

fi.780 

(di, = o.g» 48 )... I 

So 

rH.tii 

ISi 

i ifn •“« 0, i|Mi* * I, 

i 

* S 

; 3.4 

Acetone t 

IS 

HS.mi 

. 1 

So 


fL 

s* 

i 

0 

vj 

5 * 

B 

So 

**8 0 ? 

«*N 

i 

IS 

o.;isfi 

Ethyl alcohol (9S*) | 

IS 

1. hh? 

1 i/| | ■ 

. , 1 




So 

h - i |8 


i 

J1 

o.ISfi 

Ethyl alcohol (alw.) \ 

l s 


id it • '* 1 ,fo*i-a l, 

., * 


1. iijti 

(d„*o. 7967)... i 

So 

?.IMS 

Toloror 

1 

t% 


Benzene I 

i 5 

lo, 17 

<*fit m m, B?ll), 

,, * 

So 

r-i'i? 

(rf„==o.88iG)... i '>0 u*.:») 

• At thU traip«ntttr« w»t«*r the sh, r>* 

ft a«|*rM»dmg 'dialimplmol. 


Freezing-point data for mUturrM* *4 dinHfo *ni*nlr with nitro 

mannite and with aitro erythrite are given by **jh. 

TRITOLYL ARSINE A^C^Ot*) a . 

Freezing-point data for ftixiurr* of tntolyl antiA* and train toluene 

are given'by Feat, iw*. 


BROHO» CHtORO etc, TOUJENIB Nrt^OI,. 
Freezing-point data are given for ttuturrm nt: 


Bromo toluene 


4 BenzeneiyJ 
4 Chloro tolnene^l 
4 Brow* toluene! jl 
4 Bi bropn beniene! 1 1 
4 Ethylene brorndk!?} 

4 Ethyl fttccinipideiyt 
4 Phenol i?) 

4 Tri btiiylapinelyi 
4 Thynoliyi 
4 Veratrollyl 
+ Xylene!?! 


Chlriro toluene 


Fluor*! talar*** 
I min toluene 


t Bron® beiietellt 
4 ilftfflrl tolutitial 

♦ Chlorn be8if?tf»l%H$l 

♦ Cllofw tolueneI el 

♦ in thloro hmmmiH) 

♦ Plurifri tiesiestlSI 

♦ Muorn tolueieijl 

♦ Toluene 

♦ Chiora tut neatfa) 

♦ T«ltenetjl 

4 fri p icity tarnlaefil 


U) Borodowski aid Bofojawltiaki, mm; fa) Jaarrkr «»«t Stahlf*. 193a; 
(3) Van der laan, 1907; M Liaard, $93%; MM Prat, i*#a*;; f?t Pa terse 
and Angola, 189?; 18) TiimrmAft, 10iu; 1*M WaM, hWmtd and Venseyttn# 

192a. 


BENZYL CHLORIDE C § 8 6 C8 # Cl, 
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DIBROIIO ID TOLUIDINES Br g .C 8 H g . CH 3 . NH 

Freezing-point data for mixtures of 2.6 di bromo and 4.6 di bromo met a 
toluidines are given by Olivier, 1925. 

TOLUOL DIAZONIUlf PHOSPHOR HEXA FLUORIDE CH 3 .C # H 4 .N 2 .PF # . 

100 gms. HgO dissolve 0.013 gm. mol. C 7 H 7 N E PF e at o°. (Lange and 
Mttller, 1930.) 5 


BENZAMIDE C e H 6 C 0 NH 2 . 

Solubility of Benzamioe in Mixtures of Alcohol and Water 

AT 25°. 

(Holleman and Antusch — Rec. trav. chim. 13, 394, ’94.) 


Vol.% 

Gms. 

CflHsCONH* 

Sn. Or. of 

Vol. % 

Gms. 

C«HtCONH a 

Sp. Gr. of 

Alcohol. 

per xoo Gms. 

Solutions. 

Alcohol. 

per 100 Gms. 

Solutions. 

too 

Solvent. 

17*°3 

0.830 

70 

Solvent. 

23.87 

0.925 

95 

21.12 

0.856 

60 

18.98 

0-939 

90 

24.50 

0.878 

5 ° 

13-74 

0.949 

8 $ 

26.15 

0-895 

40 

8.62 

0.958 

83 

26.63 

0.900 

31 

5-33 

O.967 

80 

26.43 

0.907 

15 

2.28 

O.982 

75 

25 a r 

0.917 

0 

i -35 

0.999 


Sec remarks under a Acetnaphth&lide, p. 705. 


100 gms. pyridine dissolve 31.23 gms. benzamide at 20°-25°. (Dclm, 1917.) 

100 gms. an. 50% pyridine dissolve 39. x 5 gms. benzamide at 20°-25°. 

The coefficient of distribution of benzamide between oil and water is 0.66 at 
3 0 and 0.43 at 36°. (Meyer,,1001,1909-) 

100 gms. sat. solutionsof benzamide in liquid ammonia contain 35 
gms. C e H c CONH a at ? t°. 

100 gms. sat. solution of benzamide in liquid sulfur dioxide contain 
17 gms. G e H 6 C 0 NH g at ? t°. (DeCarli, 1927.) 


BENZAMIDE CpIlpCONI!,. 

Solubility of Benzamioe in Ethyl Alcohol* (Spoyws, 1002) 




Cm. mol. 

Gms. 



e.iMiONir* 
pwfooG.H. 
sat. ml 

e 6 n*eoNHfe 


d. of 

Ml. «ol. 

per KH) gms. 

C, ft, OIL 

0.0. . 

0.833 

3.1 

8.35 

10.0.. 

0. 83 ?, 

4.2 

n .5 

20.0.. 

o .833 

6.2 

16.0 

2 fi.o. . 

o .835 

7-4 

19.0 

3 o.o.. 

0.838 

8.8 

23.0 


r. 

d . of 

Ml. 801 . 

Gm. mol. 

c fl n* GO NIL 

per 100 <?* ** 

Mt. sol. 

Gms. 

C^CONfc, 
pwiOOjrm. 
L» a II, Oil. 

4 o... 

. 0.848 

11.5 

33.0 

5 o... 

, 0.862 

l 4.2 

43*5 

60... 

, 0.881 

I7.2 

54.5 

70... 

o.giS 

20.0 

66.5 


Solubility of Benzamide in Several Solvents. 

Gra# C, H,CQNH* , 

Solvent. t*. per 100 gm*. solvent. Authority. 


Water........ 12 

10.2 °/o aq. sol, of Antipyrinc.. 12 

Absolute alcohol . ..*. 20-25 

Quinoline.... » 


ErruLmnl. unixr 11 i^of (!•!!« AH a-OuifiAlinft. 


0.58 (Ollveri-Mandela, m«.) 

O.60 » 

I7,o 3 (Pucher and Dehn, lt2i) 

6.27-d- » 

r« Wju to 
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Wi 


Wt. per cent C a H a OH 
in solvent. 

o.o (= HfO).. 

10.o. . 

'{o.o. 

. 

(>;> .8. 

84.8. 

100.0 .. 


*: in 

Mxxtc 

«*• 

s or 

Ivrii \ t, A 

numm 

AND 

Watei 



| Plcutf 








1,111 a. 


It* N If, 

|»rr !*•> gw 

sal 


30* 



*•* 


'W*. 








M 

. 1 

Ifi .** 

St 

0 

9»* 0 

*•* 

11 


* 

'* 

H 4 

4 

94.7 

8 

» 


■* r 

. > 

> 7 * * 

H-t 

1* 

tjl.H 

*7 

,0 


‘i; 

.1* 

f» 4 . n 

Hi 

(I 

9I.0 

.»*♦ 

,o 


*“ 

, *» 

fit .<> 

;;H 

... 

*p,o 

V '* 

,0 


{7, 

,n 

ib ,<» 

7 ♦ 

*♦ 

91 .«* 

it* 

,1* 


“1 


,|H, a 

ti*| 

7 

8H.fi 


Solubility of Benzamidi; in MnmitiFX t*r Ivnivi Aremtot, IUmwain Dxsulvidk 

| Wru#«’r ( t# 3 i* i 

Om* r, W, «:o SII, fw*r two *m» mi. wMIm* *i . 


Wt. per cant C, If,Off 


In solv mt. 

r.M*, 


to*. 

m*. 

tt«*. 

b 
/—% 

I! 
/—• 

r r. 





7 4 . ** 

* 9*9 . 

b.» 


AH , M 


81. 4 

38 .o. 

fyi.u 

'* ’* . > 


bi.fi 

Hi. > 

60.7_ ...... 

* 4.4 

•17, * 

it*- * 

f* 7 .7 

8b, 7 

79 * '*■ . 


'*8. » 

17. * 

i»*j,«» 

8;.. i 

100.0.. 


*i|. 11 

48.11 

%*7 

HH.o 


IN*. 

1)0.0 
*p .o 

tl'i.S 




Solubility of Bknzamidk in Mixrt tu * or Erttv*, Ai.cuitoi. anu Cabiion 
TimtACttuitm*r. iVU-ngmr, mx » 


Wt. per rent C R H,OH 
in solvent. 

0.0 (a C CI A )- 

* 9 «K.. 

.. 

60.7..,.,, ... 

80.0.. 


<*»% t * !!„« ONII, fw»t r>» *»»• *«** *1 


r»* 

.HI*, !«*. 

'»* 

no* 




| '*, f * 

* .*» 

!«*,»* *m‘* i 

■ft * 

7 1 ," * 

9*° 

iH.** 11.* 


81 . it 

t ».0 

1 1 ,M |tt. «f 

til r» 

8.|, * 

* 1 . » 

*fl . * .* * .*» 

t*7 * '* 

80 , * 


utr. 
H \, : 1 
*p*. u 
m . *» 

ill s 

til.* 


Freezing-point data are given for mixtures of Benxamde and: 


Acetic acid!3) 

Acetic anhydride!3! 
Benzoic acid!3) 
Benzoic anhydride!3! 
Dioxy benzenes!1) 
Dioxy naphthalenes!a) 


Naphthyl am»e! 8J 
Naphibolsi t ) 

Nitro phenols! D171 
NUroao dimethyl mi I inefoi 171 
Oxy benzole acids!*! 

Phenol1*! 

Pyrogaltolt$J 


1) Kremann and Auer, 1918; lallreMsa, Hemmelftayr &n4 Retmrr, 

3 aremann, Mauetmnn and Oswald, *9aj: U) I remans and tensing, mu, 
nff maan m( * * 6 * K remans and %flk« i*m; 17! Fusehia 

and Rikovski, 1930; <8* Rheinboidt, Hess inf and tU ear brines, mjt%. 


BENZAL D0XIME8 


C 6 H 5 CH:N 0 H. 


Freezing-point data art given for mixtures of tH»*xaldnxi*eft by Cameron, 

9 ? Results for mixtures of beasaldoxine ami dt nitro ebtoro benzene 
NUcA X h! a b L Bf t dy and Trafl?>kowikl » **m, Results for mixtures of a and f 
^ u ^ mes are glVf ^ 1901*, Results for mixtures of 

bv RrJL an «a^Hethoxy beazaldoximes with di sit ret chloro benzene are fives 
by Brady and Truskowski, 1929, 
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NITROSO TOLUENE NOC e H 4 CH 3 . 

Freezing-points of mixtures of nitroso toluene with nitroso benzene, 
nitroso mesitylene and nitroso 21 xylene are given by Hammick, Edwards, 
Illingworth and Snell, 1933 - % 

NITROSO ANISOLE N 0 G 6 H 4 0 CH 3 . 

Freezing-points of mixtures of nitroso anisole with bromo nitroso 
benzene, nitroso mesitylene and tri bromo nitroso benzene, are given by 
Hammick, Edwards, Illingworth and Snell, 1933 .) 


NitroTOLUENE o QH4.CHs.NO3. 

Reciprcx'al Solubility ok 0 Nitrotoluene and Water. 

(t‘a«UKrtti anti Delgrosso, 1913.) 

Xhe original results were plotted and the following figures read from the 
curve. 

Gms. 0 Nitrotoluene \kv too Oms. Gms, 0 Nitrotoluene per 100 Gms. 


r. 

' Hit) Rich 

Nitrotoluene 

t\ 

ILO Rich 

Nitrotoluene 

• 

Layer, 

Rich Layer. 


Layer. 

Rich Layer. 

15° 

1 

08 

245 

13 

8l 

175 

i-S 

96 

250 

16 

78 

200 

3 

93 

2 S5 

20 

72 

225 

(>■5 

89 

260 

29 

63 

240 

10. s 

84 

263.5 crit. 

t- 43 



100 gum. OS iH*r cent formic acid dissolve 13.25 gms. p CflH4.CH3.NO2 at 20.8°. 

0 ' (Aschan, 1913.) 


Solubility of q, bl a mu * Nxtro Toluinbs, Each Srparatily, Water at 30°. 

(Dross, Saylor and 0 orman, 1933.) 





am. compound per 


compound 

m. pt. 

1000 gms. HgO 

Ortho 

Nitro toluene 

9.55 

O.652 

Meta 

n « 

15-44 

0.493 

Para 

it it 

St -4 

0.442 


Solubility of Para Nxtro Tolusni if Watbb and Othbr Solvents. 

(Desvergnas, 1826.) 


Solvent 


One. P NO Si C 6 H 4 CH 
per lDOpss- solvent 


Solvent t° 


Owe. P NOg.CgH 4 .CH 3 
per 100gms- solvent 


Water 

14*5 

0.004 

it 

50.0 

0.0078 

it 

100.0 

0.01l6 

CH.OOOC.H. 

15 

91.13 

<c8.) e o8 

n 

168.51 

ch,8h 

it 

13-7 

cJ.0H(96%) 


8.s8 


C.H. 

15 

127.64 

(c'h'i^o 

II 

80.83 

ckV 

If 

105.02 

C.H.N 

ft 

90.27 

cL 

ti 

72.57 

cc! 4 

II 

42.63 

C.H.CH. 

It 

104.95 


c 7 h 7 o 2 

Nitro TOLUENE 
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100 gms. sat. solution of o nitro toluene in liquid sulfur dioxide 
contain 85 gm. q NOgC 6 H 4 CII 3 at ? t°. (DeCarli, 192?.) 

The calculated critical solution temperature of mixtures of met a 
nitro toluene and hexane is -30°. (Dessart, 1926.) 

Freezing-point data are given for mixtures of Nitro toluenes and: 

Amino azo benzene! 18) Dinitro benzenes!16} Nitro toluenes(4)(5) 

Aniline(24) Dinitro toluenes!3) (6) (13H3) iao) (22) 

Azo benzene(i8) (8) ( 13) ( 4) ! i6)(a) (21) Sal icy lie acid(n) 

Benzene (12) (25) (31)(14M 15) Toluene! 13) 

Benzoic acid(i9) Diphenyl amine!16) Toluidine!io) 

Benzo phenone + dibenzyl Hexane! 12) Tetra nitro methyl 

(27 ) Methyl cyclohexane!12) aniline! 16) 

Bromo nitro benzene!19) Methylene dioxybenzal * Tri methylene-tri 
Chloro nitro benzene! 19) aceto phenone!1) nitraminet39) 

Cyclohexane!12) (25) Naphthalene(24) ! xo) Tri nitro toluene!3) 

Dibenzyl + benzo phenone Nitro aniline! 19) 16 ) ! 7)! 16M17) (2) 

(27) Nitro erythritol (28) Tri nitro phenyl - 

Diethyl diacetyl tartrate Nitro mannitol (38) methyl niiramine! 1$) 

(31) Nitro penta erythritol (23) 

Diethyl diphenyl urea(i7a) 128) Tri nitro ® xylene! 8) 

Dimethyl amino azobenzene Nitro phenol!10) Urethan!26) 

(18) 

(1) Aschina, 1934; (2) Bogoiavienslenskii, 19x8 , 1928; ( 3) Bell and 
Cordon, 1912; (4) Bell, Cordon, Spry and White, 1921; (5) Bell and 
McEwen, 1922; (6) Bell and Herty, Jr., 1919; (7) Bell and Spry, 1921; 
18 ) Bell and Sawyer, 1919; (9) Crockford and Hughes, 1930; lto) Crock- 
ford and Simmons, Jr., 1933; (11) Crockford and Zurhurg, 1930; !i2) 
Dessart, 1926; (13) Gibson, Duckham and Fairbairn, 1922; (14) Giua, 
1913; (15) Giua, 1914; (16) Giua, 1916; (17) Giua, 1920; U?a) Giua 
and Guastalla, 1933; 08 ) Giua and Reggianl, 1925; (19) Grimm, Gunther 
and Titus, 1931; (20) Holleman, 1914*, (at) Holleman, Vermeulen and 
de Mooy, 1914; (22) Holleman and van der A rend, 1909; (33) Jef remow, 
1926; (24) Kremann, 1904; (25) Linard; (26) Mascarell i, 1908, 1909; 

(27) Malotaux and Sraub, 1937; (28) Urbanski, 31933; (29) Urbanski and 
Rabek-Gawronska, 1934; (30) Scheuer, 1910; (31) Vermeulen, 1.938. 

AminoBENZOIC ACID ( m) aH4.NH2.COOH. 

Solubility of Meta Amino Benzoic Acid in Watee and in othik Solvents. 

(de ContneK, 1883.) 


In Water. In Organic Solvents. 


t*. 

CJH.jrajToOHj*) 
per 100 cc. HjO. 

Solvent. 

t\ 

Omi. 

C*H4.NH, t*OOH(m) 
per *00 cc. Solvent. 

0 

0-43 

Ethyl Alcohol (95%) 

X2.S 

a .92 

10 

0.5a 

Methyl Alcohol (pure) 

IO.5 

4 05 

20 

O.67 

Acetone 

11.3 

6.22 

30 

O.87 

Methyl Iodide 

10.0 

0-04 

40 

*15 

Ethyl Iodide 

0.0 

0.02 

50 

1 - 5 ° 

Chloroform 

12.0 

007 

60 

*•*5 

Bromoform 

8.0 

trace 

70 

3-*5 
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AminoBENZOIC ACID (<») C,H«.NH a .COOH. 

SOLUBILITY OK 0 AmINOBKN/.OIC ACID IN Water. (Lunden, 1905-06.) 



Sn. Gr. Gins. (YNaNHaGOOIUo) 


Sn. Or. 

Gms. 

r 

Sat, Sol. jkt 

100 cc. Sat. Sol. 

t“. 

Sat. Sol. 





per 100 cc. Sat. Sol. 


0.999 

0.519 

34-9 

O.998 

0.731 

26.1 


0. ^40 

35 

0.997 

0.744 

28.1 


O 

‘S\ 

*-4 

O 

39-8 

o *997 

0.889 

Mutual Solubility of Aminobenzoic Acids and Water at High Tempera- 


tures, Determined hy the Synthetic Method. 




(KUschner and Rankin, 1910.) 



Mixtures of q Acid 

Mixtures of m Acid 

Mixtures of p acid and 

and H» 0 . 

and HgO. 


h 2 o. 

t® of 

Gms, » Acid jver 

t* of 

Gms. m Acid per 

t*of 

Gms. P Acid per 

Melting. 

100 Cm. Mixture. 

Molting. 

100 Gms. Mixture. 

Melting. 

100 Gms. Mixture 

83.6 

4.8 

66 cut. sol. temp. 

47 cnt. sol. temp. 

95-8 

Q.Q 

77.8 

4.6 

82.2 

5 

X01.4 

18.s 

90 

5-8 

90 

7 *i 

103.4 

30.6 

ICO 

9-7 

100 

15.8 

104.4 

38 

no 

20.2 

*°5 

22 

105 

49*4 

120 

S#- 2 

no 

32.3 

105.6 

59*4 

130 

73-7 

116 

51.8 

107.8 

tic). 7 

140 

83-7 

120 

62 

ri2 

80 

150 

90.7 

^ 3 ° 

77 

116.2 

87.2 

160 

95-8 

* 5 ° 

91.1 

128.4 

95 

X70 

99.2 

170 

98 

144.6 

100 

174.4 

lOO 

186 

100 

f reading, for critical saturation and for separating, also given in 

the case of the 


o acid. 


Solubility ok Aminokknzoic Acid in Aqueous Salt Solutions at 25 0 . 

(Lunden, i*K >5 'od ) 


Normality of Salt 

Sp Gr. 

Sat. 

0 »HiN HiCtXIH (») NoB £u y ot 

Sp. Gr. 
Sat. 

Gms. 

CeEUNHs- 

COOH(o) 

Solution, 

Solution. 

t**r cc. 

Sat. Solution. 

Solution. 

Solution. 

per ioo cc. 
Sat. Sol. 

0.768 |Ha(NOs)a 
0.507 

1 .080 

0.634 

2 .633 KNO3 

1 155 

0.501 

I .052 

O.603 

t.^72 “ 

i 083 

0.544 

0.3427 

1.037 

0-585 

0-598 “ 

1 033 

0.549 

0.1780 

1.01.8 

0-555 

1.855 KX 

1.221 

0.541 

0.1545 

l .015 

0.549 

0.946 u 

0.560 “ 

1.X14 

1.068 

0-559 

o-55<> 


The* author al m gives additional data for aciueoua salt solutions at 28.1°. 
Additional data for the solubility of aminobenzoic acid in aqueous salt solu¬ 
tion# are given by Euler (191(1). 


Amino BENZOIC ACID < m) C«IU NH,.COOII. 

Solubility «n Wathk and in Aqu.ow. Solution, of Sodivk' f HL0RIDE AND 

OF PoTAHHtttM NlTRAT# AT 28°. (<U H*ywkowdd, WH4015.) 


Utn, moU. m C«U t .NW,.COOH 
per 1000 fm«. «al. koI. In* 


lormaltlv of Ad Mil Mtuftoft- 
0.0 (^ water L . .. 

«>, 1 -- 

o.*js5... 

t>. 5 ..* • • 

1.0,< 


Aqueous NaCl. 

5 . 565.10 5 

5.670 » 

5 .7«*> » 

5.a46 » 


Aq.mouiJ KNO„ 

5 . 565 .io 2 
>.606 » 

5.797 ” 

">. 807, » 

5.064 » 
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ANTHRANELIC ACID (o Aminoheuzoic Acid) o MI* <*% H t CO 0 I 1 , 

Distribution of Anthranxmc Acid IU.twfkn : 


Water and Chloroform 
at 25 °. 

Mil Umols. 

oNIE,C*H«CO OH per liter. 


Water 

cilia. 

0. 

layer (C,). 

layer (C,). 


4 . 5 o 

0.60 

0. 133 

6.61 

0.96 

o.i 45 

10.00 

t .54 

0.1 54 

16.10 

2.87 

0.178 


(Smith, lmii-aa.j 

Water and Ether 
at 


Milllmoh. 

oNK t (: t B t COOil j»er Ulrr. 


Water 

Kthrr 

lii. 

layer (tip 

litKr i«V- 

c, 

0.fez 

0.56 

1,075 

1.00 

1.0.4 

t .1*5 

1.86 

2.71 

t H) 

3. f>7 

4 •«i 

i. 13 

6.o4 

6.8<> 

t . 174 


Water and Acetone 
at 

MltUmuR 

«# N*M‘dU non ptr liter. 


i*lK«r*U 

ArrUmr 

X . 

layrr flic 

Uyrr |A* 

r 

1 . 04 

7 . 7,0 

2.09 

t . 45 

3.80 

2.45 

3 .20 

8.<|5 

2.80 

4.60 

* 4.70 

3.20 


Data for the distribution of o aminobenzme acid tbetween water and benzene 
at 25 0 are given by Farmer and Warth (1904)* 


Distribution of Anthsaniuc Acid Bbtwbbn Watbr and Ceioroforx at A 3 °- 

(Smllti tnd unite, 1(6:6.) 


Dm. mol®, a MK fe C e H 4 COOH Ptr iUtr 
/"ir 2 TIW ' ’** CHtn 3 i^ir' 


0.01126 

0.01607 

0.02092 

0.02735 

0.03250 

0.04698 


0.00176 

0.00306 

0.00479 

0.00766 

0.0*038 

0.0*996 


100 gms, Cymene dissolve 0.747 gms. Anthrurulic acid at 2 5°. 


(Whuwler, I MO.) 


Solubility of Oft ho Amino Bbmzoic Acid in Skvbkal Solfinth. 

(Uzzel* and Johnston. I96B*) 


The determinations at 25 0 were made by the analytical method and all 
others by the synthetic method. The results were plotted and the fol¬ 
lowing results taken from the curves. 



0m. Mol. 

2 NH 2 C e H 4 COOH mr m p 

. an is. mi* 

solution Ins 


t 

^CHgCOOCgHg 

WH 

- ....... ■ ,. .. .y\ 

CH 3 0H 

Butyl tie. 


We ' 

25 

14-7* 

7.75 

7.6 2 

— 

1-57 

O.Bl 

30 

15*0 

9*0 

8.6 

— 

2.# 

1*3 

40 

16.8 

11*6 

10.8 


3*0 

2.3 

50 

19*2 

14.6 

13*5 

—* 

4.4 

3*6 

60 

22.2 

18.5 

17.2 

— 

6.4 

5*3 

70 

26.2 

23.0 

22.1 

— 

9.0 

7.2 

80 

31.6 

28.4 

27.8 

26.6 

13.0 

9*9 

90 

39.0 

35*2 

35*0 

32.6 

* 9*5 

13*5 

100 

45*8 

43*8 

43*5 

40.0 

28. s 

20.0 

no 

54*4 

54*4 

53.9 

S2*0 

41.8 

39*3 

120 

64.6 

67.0 

66.7 

65.3 

57*9 

52.5 

130 

77*7 

79*6 

70.4 

78.6 

72.0 

70.6 

140 

91*5 

92.3 

92.2 

91*9 

90.1 

88.8 
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Solubility'OF Meta Amino Benzoic Acid in Several Solvents. 

(Lazzell and Johnston, * 1928 .) 


Gm. Mol. m NH 2 CgH 4 C 00 H per 100 gm. mol. sat. solution In: 



'CHjOH 

c 2 h 5 oh 

CH 3 C 00 C 2 H 5 

Butyl ale. 

chci 3 

C 6 H 6 ' 

25 

1.70 

1.52 

1.30 

— 

0.05 

0.008 

30 

2. 2 

1.8 

1.4 

— 

0.3 

0.2 

40 

3.4 

2.5 

1.6 

— 

0.7 

O.4 

so 

4-6 

3.2 

1.8 

— 

1.1 

0.7 

60 

5.7 

4.0 

2.0 

— 

1.5 

1.0 

70 

7.0 

4-6 

2.5 

— 

1.9 

1.3 

80 

8.6 

6.0 

3*3 

— 

2. 2 

1.6 

90 

10.8 

8.4 

4.7 

— 

2.5 

1.8 

100 

15.0 

12.7 

6.8 

— 

2.8 

2.2 

110 

20.3 

19.7 

11.4 

— 

3-1 

2.4 

120 

27.9 

27.0 

19.2 

— 

3.4 

2.7 

130 

37. s 

37 r 3 

28.4 

22.4 

4-8 

3.6 

140 

48.7 

47.4 

30.8 

30.6 

9-5 

5-9 

150 

61.0 

59*0 

54.6 

— 

23-3 

12.1 

160 

73*9 

72.8 

70.9 

— 

68.9 

S 9-7 

170 

88.0 

88.0 

87.1 

— 

88.0 

88.0 

Solubility 

of Para Amino Benzoic 

Acid in 

Several Solvents. 



(Lazze 

11 and Johnst 

on , 1928 . ) 


,0 

Gm. Mol. p NH 2 C fl H 4 

COOH per 100 gms 

. mol. sat. 

solution In: 


t 

' CHjOH 

c 2 h 5 ok 

CH 3 C 00 C 2 H 5 

Butyl ale. 

CHC 1 3 ~ 

°« H e. 

25 

5.94 

4.97 

5 -1 

— 

0.13 

0.04 

30 

6.6 

5*4 

5-4 

— 

0.2 

0.2 

40 

8.2 

6.5 

6.0 

— 

0.4 

0.3 

SO 

9.-6 

7.8 

7.0 

— 

0.7 

0.4 

60 

11.4 

9.5 

8.1 

— 

1.0 

0.6 

70 

13-4 

11.8 

9-7 

— 

1. 2 

0.7 

80 

IS.8 

14-8 

11.7 

— 

1-5 

0.8 

90 

19.0 

18.4 

14-3 

— 

1.8 

1.0 

100 

22.9 

22.4 

17-7 

— 

2. 1 

1.2 

110 

27-7 

27.3 

22.0 

— 

2.4 

1.4 

120 

33-8 

33.1 

27-8 

— 

2.6 

2.0 

130 

41.1 

40.4 

35.4 

28.7 

3-0 

3.0 

140 

49*8 

49.7 

44-4 

39-3 

7.2 

S-o 

150 

59.6 

59-9 

54-8 

Sl.i 

18.3 

10.0 

160 

70.1 

70.8 

66.3 

63.7 

38.0 

30.3 

170 

80.9 

8l.6 

78.8 

76.7 

73 - 8 - 

68.4 

180 

97.0 

92.4 

91-3 

90.3 

92.3 

90.0 


Freezing-point data are given by Pfeiffer, Angern and Wang, 1927, 
for mixtures of ortho, meta and para amino benzoic acids, each 
separately with sarcosine anhydride. 

SALICYLAMIDE OH.C 6 H 4 CONH 2 . 

Distribution Between Water and Olive Oil. 

(Meyer, 1901.) 

Gms. OHC 6 H 4 CONH 5 per 100 cc. 


3 


H ?0 Layer. 

0.056 


Oil Layer. 

o. 126 


Dist. Cocf. 
2.25 
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PHENYL URETHAN NH 2 CG 0 C @ H 6 . 

Freezing-point data for mixtures of phenyl u re than and ant ipyrine 

are given by Mazetti, 1926. 

CHLORO NITRO TOLUIDINES CiN0gC fl H 2 CH 3 NHg. 

Freezing-point data for mixtures (6) Chloro (4) nitro meta toluidine 
and (6) Chloro (3) nitro para toluidine are given by Morgan and Chal tenor, 

1921. 

TOLUENE SULFONYL CHLORIDES CH 3 .G e H 4 .S0 2 C1• 

Freezing-point data for mixtures of ortho and para toluene sulfonyl 
chlorides are given by Holleman and Cal and, 191X1 and by Harding, 1921. 

NITRO ANISOLES § andp N 0 2 C fl H 4 0 CH 3 - 

1000 gms. H g 0 dissolve 1.69 gms. ortho anisole at 30 °. 

1000 gms. H g 0 dissolve 0.589 gms. para anisole at 30 °. 

tGross, Saylor and Gorman, 19 

Freezing-point data are given for mixtures of p Nitro anisole and: 

Diphenyl amineUMs) Nitro pent a erythri lol ( 6) 

Mercuric chloride 1 2) (3) Tri methylene tri nitraminel?) 

Nitro mannitol(6) Urethan(aH5) 

Results for mixtures of Di nitro ani sole and Di nitro pheneiol are given 

by (1) . 

(1) Blanksma, 1914; (2) Mascarelli, 1908, 1909; 1 3 ) Mascarelli and 
Ascoli, 1907; (4) Puschin, 1926b; (5) Puschin and Grebeaschukov, 1913, 

1925; (6) Urbanski, 1933; Urbanski and Radek Gawronska, 1934. 

AZOLITMINE C7H7NO4. 

100 gms. HssO dissolve 39.5 gms. azolitmine at ac>° 25*. (Data, mi) 

100 gms. pyridine dissolve 0.05 gm, azolitmine at 20-25°, 41 

100 gms. aq. 50% pyridine dissolve o ,12 gm, azolitmine at 20**25°. H 

TOLUENE CflH»CH 3 . 

Solubility of Toluene in Water. 

Co.C 6 H a Cn» 

t*. per 100 ee. 11 , 0 . .AttlhorUy. t\ p«r lOOce. If.O AnUiorUf, 


0,057 FUhner, 1994 i 5 c>. o.*a Jaeger, 192J 

^ 0.063 Ho riba, 1917 200,.,,. 0.7 » 

100..... <0.10 Jaeger, 1923 35 o. * *. H » 

3 oo .... 1 3 , o » 


The determination of Fdhner was. made by adding the toluene from a buret to 
% B ? ea8Ure< * vo * umc of water untip saturation was reached. The determination® 
of Jaeger were made in a large shaking autoclave of more than two liters capacity. 
A.measured volume of the saturated solution was cooled and after it had separated 
into two layers the volume of toluene was measured. 

100 gms. HgO dissolve o.os 7 gm. C e H g CH 3 at 30 0 . (Gross and Saylor, 

193 *.) 

100 gms. HgO dissolve 0.0368 gm. C-H-CH, at 10 0 and 0.049a gms. at 

25 . (Uspenski, 1929.) 0 
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Solubility of Water in Toluene-. 

The results of Tarassenkow and Poloshinzewa, 1932; Rosenbaum and 
Walton, 1930 and of Uspenski, 1929, were plotted and the following 
values read from the curve. 


t° 

Ora. HgO per 

100 gra. sat. sol. 

t° 

Ora. h 2 0 per 

100 gms. sat. sol. 

t° 

Gms. h 2 0 per 
100 gms. sat. sol 

-10 

0.02(0.002) 

25 

0 . 050 ( 0 . 045 ) 

60 

O.15 

0 

0*1027! 0 . 007 ) 

30 

0 . 057 ( 0 . 052 ) 

70 

0.21 

tio 

0 . 035 !0.020) 

40 

0 . 075 !o. 075 ) 

80 

0.275 

20 

0 . 045 ! 0 . 035 ) 

50 

0.10 

90 

0.375 

> 


The results in parentheses and above 50 0 are by Tarassenkow and 
Poloshinzewa. 


TOLUENE 


100 gms. 0.4 normal aq. sodium oleate solution (- 3.0.8 gms. Na 
oleate per 100 gms. solution) dissolve 3.5 gms. C 6 H 6 CH 3 at 20°. 

When the oleic acid and toluene are mixed and the calculated amount 
of NaOH added to neutralize the oleic acid is added and the mixture 
diluted with water to 0.4 normality,the solubility of the toluene is 
11.4 gms. C e H 6 CH 3 per 100 gms. sat. solution at 20°. (Smith, 1932.) 

Reciprocal Solubility of Toluene and Sulfur. 

(Alexejew, 1886.) 


The synthetic method was used. The results were plotted and the 
following values read from the curve. 



Gms. CcHjjCH^ per xoo Gms. 

f 0 

Gms. CeH 8 CHs per 

ioo Gms 

t °. 

S 

Layer. 

Toluene 

Layer. 


S 

Layer. 

Toluene 

Layer. 

IOO 

3 

73 

150 

12-5 

59 

no 

4 

7 i 

160 

l6 

53 

120 

5 

68 

170 

22 

47 

130 

7 

66 

175 

25 

43 

140 

95 

63 

178 crit. temp. 34 



Freezing-point data are given for mixtures of Toluene and: 


Aniline(7)( 8 ) 
Benzene(5) 
Benzoic acid(2) 
Chloro toluene(4) 


Cyclohexane(7) 
Chloroform!7) 
Ethylene bromide(i) 
Fluoro toluenes (4) 


Ethylidene chlorides(9) 
Nitro toluene!3) 
Toluidine(3) 

Xylene(6) 


(1) Baud, 1912; (2) Ghipman, 1918; (3) Dessart, 1926; (4) Klemm, 
Klemm and Schiemann, 1933; (5) Mitsukari and Nakatsuchi, 1926; (6) 
Nakatsuchi, 1926; (7) Timmermans, 1928; (8) Timmermans, 1930; (9) 
Timmermans, 1934* 




Phenyl ThioUREA (Phenyl thiocarhaxmdc) OS.NHi.NHl\f!U. 

Solubility in Water. 

(Rothmund, 1900; Bills, 190.?; Hollm&n anti Antusch. i8y.j; Bogdan, lyoj <y.) 

One liter aq. solution contains 2.12 gms. CS(NHj).NHC«!i& at 2o n (B.) t (R.) 
and 2.4 gms. at 25 0 . (H. and A.). Bogdan gives 2.547 gms. at 25“. 


Solubility of Phenyl Thiourea at 25° in Aqueous Solutions of. 

Potassium Nitrate. Sodium Nitrate. 

(Bogdan, 1902-03.) Utopian, 1901-oj.) 


Gms. Mols. 


Gms. per 
1000 Gms. H» 0 . 


Gms. M»*L 


Gms. per 
moo Gms, HjO. 


1000 Gms. 
H3O. 

KNO*. 

CSCNHj) 

.NHCVU. 

1000 cam. 

HjO. 

N*N< V 


1.045 

105.7 

2.38 

x .024 

87 

14 

2 .26 

0.5123 

51.84 

2 .48 

O. softs 

43 

10 

2 .46 

O.2026 

20.50 

2.54 

0.203I 

17 

28 

2.51 

0.1007 

10.19 

2.56 

00986 

8 

39 

2 53 

0.0503 

5 09 

2 'SS 

0 0540 

4 

59 

*•54 

P -0333 

3 36 

2 '55 

ooas 

2. 

84 

2-54 


Solubility of Phenyl Thiourea in Aqueous Salt Solutions at 20®, 

1903; Rothmund, iy*».) 


Salt Solution. 


Millimole and the Equivalent G ms, UK(NH*)NHU*H* tdmdvrd pet Liter of 
Aqueous Salt Solution of Uomrntrattmi: 



o.xa< Normal 

e.2 < Normal 

o.< Normal 



Normal 



Millimok 

Gms. 

Millimok 

Gms. 

MUUmub. 

Urm, 

MUUmob. 

( 5 ms. 

JAIC 1 , 

12 

95 

1 *97 

12 

8a 

1 .96 

12 

.03 

X 

•83 

10 

*9 

1 

.6x 

NH 4 NO, 

14 

17 

2-15 

14 

4 

2.21 

14 

53 

2 

>22' 

14 

9 * 

2 

.27 

1 (NH 4 )jS 0 4 

*3 

5 i 

2.05 

12 

84 

1 .96 

II 

78 

I 

*79 

9 

98 

I 

* 5 a 

iBaClj 

*3 

12 

^■99 

12 

92 

*•97 

12 

22 

1 

M 

10 

44 

X 

■59 

iBa(NO,) 3 


98 

2.13 

J 3 

98 

2 * x 3 

*3 

90 

2 

.12 

. 

• 



CsNOj 

14 

53 

2.21 

14 

90 

2.27 

*5 

2 3 

2 

-33 

. 

. 

* 


LiNO, 

n 

96 

2.13 

*3 

96 

2.13 

*3 

93 

2 

. 12 

*3 

73 

2 

.10 

IMgSO, 

*3 

40 

2 .04 

12 

78 

1 *95 

11 

54 

t 

-75 

9 

43 

I 

*43 

kc 2 h 3 o 2 

n 

40 

2 ,04 

12 

95 

*•97 

12 

*4 

l 

•»5 

to 

74 

I 

.63 

KBr 

13 

5 ° 

2-05 

*3 

35 

2.04 

12 

80 

t 

*95 

it 

76 

I 

*79 

KClOj 

*3 

86 

2.1 r 

13 

60 

2 .06 

*3 

12 

l 

*99 





KC 1 

*3 

40 

2 .04 

12 

73 

*•94 

12 

*9 

t 


to 

54 

I 

.60 

K1 

14 

12 

2,15 

14 

48 

2.21 

14 

3 * 

2 

.18 

14 

60 

2 

■ 2 3 

KN 0 3 

13 

89 

2.12 

13 

«5 • 

2 . n 

*3 

5 2 

2 

•OS 

12 

82 

I 

,96 

KNOj 

14 


2.21 

14 

6 S 

2.23 

*3 

80 

2 

.11 

0 

5 * 

I 

92 

}K,S0 4 

13 

2 5 

2 .03 

12 

49 

1 * 9 * 

11 

11 

l 

.69 

8 

73 

I 

*33 

RbN 0 3 

14 

22 

2.l6 

14 

44 

2.19 

14 

39 

2 

.18 

14 

22 

2 

.17 

JNa,C 0 3 

13 

2 9 

2 .04 

12 

5 2 

IA )1 

1 r 

05 

I 

.68 

8 

5 « 

I 

* 3 2 

NaClOj 

13 

75 

2 .09 

I 3 

*5 

2 .08 

*3 

07 

I 

.98 

12 

21 

I 

.86 

NaCIO, 

14 

15 

2.IS 

14 

05 

2.14 

*3 

58 

2 

.06 

12 

5 6 

I 

92 

NaCl 

13 

28 

2 .02 

12 

«3 

1 *95 

n 

90 

I 

.81 

to 

oa 

I 

,52 

Nal 

13 

98 

2.13 

14 

07 

2.14 

14 

29 

2 

.18 

*3 

96 

•» 

•*3 

NaN 0 3 

13 

94 

2.12 

*3 

77 

2.10 

*3 

3 2 

2 

,04 

12 

57 

t 

• 9 2 

NaNO, 

14 

34 

2.l8 

*3 

82 

2 .it 

*3 

06 

I 

.08 

i t 

. K 2 

! 

. 7 *: 
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^ 7^8 

Solubility of Phenyl Thiourea in Ethyl Alcohol Solutions of 



Normality 

Salt. 

of Salt 
in 


CjH 8 OH. 

None 

(pure C 2 H s OH) 

LiCl 

O.168 

tt 

0-337 

tt 

0.673 

tt 

1.346 

CaCl- 

O.061 

tt 

0.122 

tt 

O.244 

tt 

0.487 

it 

o- 97 S 


Several Salts at 28°. 

(Thorin, 1915.) 


Mols. 

nh 2 .cs.nhc 8 h 5 

per 100 Gms. 

Salt. 

Sat. Sol. 

O.2065 

Nal 

O.2274 

it 

0.2360 

(C 

O .2440 

u 

0.24Q4 

u 

O .2101 

NaBr 

O.2135 

it 

O.2194 

it 

O.2279 

it 

O.2372 


Normality 

Mols. 

of Salt 

NH 2 .CS.NH.C«Hj 

in 

per 100 Gms. 

C 2 H 6 OH. 

Sat. Sol. 

O.O43 

0.2102 

0.086 

O.2148 

O.172 

O.2198 

0-343 

0.2271 

0.685 

0.2359 

0.022 

,0.2098 

0.043 

‘0.2194 

0.086 

O.2165 

0.172 

O.2257 


Solubility of Phenyl Thiourea in Mixtures of Ethyl Alcohol 
and Water at 25 0 . 

(Holleman and Antusch, 1894.) 



Gms. 



Gms. 


Vol. 
per cent 

CS(NH 2 ) 

NHCaHa 

Sp. Gr. 
of 

Vol. 
per cent 

CS(NH 2 ) 

NHCoH* 

Sp.Gr. 

of 

Alcohol. 

per 100 Gms. 

Solutions. 

Alcohol. 

per 100 Gms. 

Solutions. 


Solvent. 



Solvent. 


TOO 

3-59 


65 

3*40 

O.9018 

95 

4.44 

0.8200 

60 

2.80 

O.9128 

90 

4.69 

0.8389 

50 

1.87 

O.9317 

85 

4.99 

0.8544 

40 

1 • I 3 

O-9486 

80 

4.70 

0.8679 

25 

0.56 

O.9679 

75 

4-45 

0.8810 

15 

0.38 

O.9788 

70 

.3.92 

0.89x5 

O 

0.24 

O.9979 

See remarks under a acetnaphthalide, p. 705 




Solubility of Phenyl Thiourea in Aqueous Solutions of Propyl 
and of Ethyl Alcohol at 25 0 . 

(Bogdan, 1902-03.) 

In Aq. Propyl Alcohol. In Aq. Ethyl Alcohol. 


G. Mols. 
C3II7OH per 
1000 Gms. 

n 2 o. 

Gms. per 1000 Gms. H 2 Q 

c 3 h 7 oh. 

CS(NH 2 )' 

NHCqHo. 


62 .XO 

3-587 

0.5448 

32.688 

3-124 

0.1059 

6 -354 

2.643 

0.05526 

3 - 3 i 6 

2-599 

0.04854 

2 .912 

2.586 

In Propyl Alcohol at o°. 

1.000 

60 .06 

1.21 

0.100 

6.01 

1.047 


G. Mols. 
C2H5OH per 
1000 Gms. 
H 2 0 . 

Gms. per tooo Gms.H 2 0 

c 2 h 6 oh. 

CS(NH 2 ) 

NHCeHft. 

I.IOIO 

49.60 

3 *93 

0-5355 

24.12 

2 - 93 1 

0.1094 

4 - 93 2 

2 .629 

0.05018 

2 .26 

2.589 

0 -03271 

1-473 

2-577 
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Solubility of Phenyl Thiourea in Aqueous Solutions of Acetone, 
Mannitol, Cane Sugar, Dextrose, and Urea. 

(Bogdan, 


Aqueous 

Non Electro- 


Gms 

. per 1 000 Gms. 
H ? C) 

Aqueous 
Non Electro¬ 

+ 0 

Oau . per ) 

>h 

000 Gms. 
(>. 

lyte. 


Non Elec¬ 
trolyte. 

cs(nh;> 

NH.C«ll*. 

lyte. 

t * 

Ntm Elec¬ 
trolyte. 

CS(NH*) 

NHCVi,' 

(CH,) 3 GO 

25 

7 

.478 

2.667 


25 

l8o 40 

3 042 

u 

a 

2 

5 U 3 

2*579 

u 

It 

90.46 

2.83 

u 

u 

1 

908 

2 573 

it 

it 

29.29 

2 .69 

C 8 H 8 (OH), 

tt 

182 

II 

3.04 

44 

14 

18.OI 

.2.654 

it 

tc 

91 

05 

2.78 

U 

14 

9 *554 

2.603 

CAO„ 

25 

338 

6 

3 ’457 

CO(NHj)j 

<4 

! 

63,08 

3 306 

tt 

it 

170 

4 

3 *015 

it 

44 

29.93 

2 .892 

u 

u 

34 

3 6 

2.634 

tt 

44 

6,132 

2 .6l8 

It 

tt 

18 

28 

2.596 

it 

tt 

4.94a 

2 .60S 

*4 

u 

10, 

09 

2.572 

it 

tt 

2 .009 

2,572 

H 

0 

342 . 

18 

1.420 

it 

O 

60,11 

I ,310 

u 

u 

34 - 

22 

1.044 

u 

it 

6.01 

I .048 


AN I SOLE C 0 H 6 OCH 3 . 

Solubility of Anisolk in Aqueous Sodium Cleat* Solution at 20 

(Smith. 10345 .) 

100 gms. 0.4 normal aq. sodium oleate solution (- io.B gnu Na oleate 
per ioo gms. solution) dissolve 2.1 gms. C H^OCH^. When the anisole 
and oleic acid are mixed and the calculated amount of N&OH to neutralise 
the acid is added, and the mixture diluted with water to 0.4 normality, 
the solubility of the anisole is 7 .2 gms. 0 e H 6 0 €H 3 per 100 gms. sat. 
solution. 


Reciprocal Solubility or Anisole and Glycerol, 
(Me Kwen, I My, ? 


t*. f Urns. (: 6 I! , 0 LH j 

of lolutlon. per hk> gins. sat, Mil, 

I 6 I .5 . 6.07 

iB 5.3 . 11 4 

* 5 o .5 .. .... 37.03 

274 <5 . 44 . 0 * 


t*. Linn C ft lf|OC!I K 

of noUition jtrr m * gmn. sat, »«!. 

275 . 5 . . . . , . ... 53,41 

273 .5 .. . ..69,46 

263 . 5 .,,. . ... 7K.H0 

73 o.fl. .......... ijo. 12 


Reciprocal Solubility of Anisole and Benzyl Chloride Determined 
by the Freezing-point Method. 

(Wnxuynski ami Guyr. i*mcm 


t’of 

Melting. 

- 37*2 
-40 
-50 
— 60 


per 100 Gms. 
Mixture. 

IOO 

93*3 

75*3 

62.1 


13 Solid 
Phase. 

t* of 

Mrltimt 

Cm, t.lt.lH K, 

Mi.iurr 'luv 

cyr 6 oar 3 

— 72.8 Eutec 

. 4ft. t 

u 

— 60 

a8 11,(1 


-SO 

*3 


-41.1 

0 “ 


BENZYL ALCOHOL C fl H 5 CH 2 OH 

100 gms. H g 0 dissolve 3.8 gms. C.II 6 CHgOH at ao°. 

100 gms. aq. 0.4 normal sodium oleate solution C 10.8 gm. Na oleate 
per 100 gms. solution dissolve 19.0 gms. C # II 8 CH 8 0 H at ao°. (Smit h, 193 
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w, 


CEESOLS C 6 H4(OH)CH 3 0 , m and p. 

Solubility of Each Separately m Water. 

(At 20°, Vaubel, 1895; Sidgwick, Spurrell and Davies, 1915.) 

Determinations by synthetic method; melting-point of 0 = 29.9 0 , of m = 4 0 , 
P ” 33-8°. Triple point for 0 = 87 and 2.5 gms. per 100 gms.* sat. sol. at 
8 ; triple point for P = 86 and 2 ms. oer 100 cms. snl at « 7 0 


t°. 

Gms. per 100 Grns. Sat. Solution. 


Gms. per too Gms. Sat 


0 Cresol. 

m Cresol. 

P Cresol. 

l • 

0 Cresol. 

m Cresol. 

20 

2-45 

2.18 

I.94 

120 

6.22 

7 

40 

3.08 

2-51 

2.26 

I30 

6.70 

8.86 

50 

3.22 

2.72 

2.43 

I40 

7.67 

12.3 

60 

3-40 

2.98 

2.69 

143.5 crit. t. 



70 

3 * 74 

3-35 

3-03 

147 crit. t. 


00 

80 

4.22 

3.80 

3-5 2 

150 

11.1 


90 

4.80 

4-43 

4.16 

160 

23*7 


IOO 

5-30 

5-47 

5.1° 

162.8 crit. t. 

00 


no 

5.80 

5 96 

5 -So 





p Cresol. 

6.58 

9 

I S-9 

OO 


100 gms 
at 20 0 . 


. sat. solution of Meta cresol in water contain 2.38 gms. 
(Traubmann, 1931; Lipetz and Rimskaja, 1931.) 


Reciprocal Solubility of o, m and p Cresols and Water. 

(Michels and ten Haaf, 1927.) 


The determinations were made by the synthetic method. 

0 as previously found. 


the nj cresol was 10.6° instead of 4 
Results for: 

Ortho cresol + water 


The m. pt. of 


Meta cresol + water 


Para cresol + water 


t° 

Oms. q (0H)C 6 H 4 CH 3 per 
100 gms. sat. sol. 

t° 

Oms. B (0H)C e H 4 CH 3 per Q 

100 gms. sat. sol. r ' 

Oms. p (OH)C 0 H 4 < 
100 gms. sat. 

< 0 

1.3 

50.8 

2.7 

29*5 

2.21 

46-2 

2.9 

78.7 

3.6 

82. 1 

3.74 

86.7 

4*0 

92.2 

4.5 

105.0 

5.4 

104.5 

4-5 

121.7 

10.8 

118.5 

6.9 

121.0 

6.9 

140.4 

14.0 

127.9 

9.2 

134. 

8.7 

147.5 

23.2 

138.0 

l 6.4 

157.9 

17.5 

148.7 

29.7 

142.5 

32.3 

167.3 

36.4 

i48.8(Crit.t) 38.0 

i42.6(Crit.t) 36.0 

i68.9(Crit.t)4i.o 

148.6 

48.9 

140.7 

43.7 

168.3 

45.9 

141.9 

59.3 

139.S 

50.2 

163.7 

56.5 

133.2 

65.9 

136.6 

56.9 

160.1 

64.7 

120 

73.1 

124.4 

66.6 

139.2 

74-8 

90.2 

79.7 

110.8 

71.3 

92.8 

82.9 

82.6 

80.7 

59.5 

81.3 

50.5 

86.2 

36.2 

85.9 

37.1 

83.7 


Reciprocal Solubility of Ortho Cresol and Water. 

(v. Szelenyi, 1929.) 

r° 

Oms. p OHCgH 4 CH 3 Per 

Oms 

«.o 

. 0 OHC 6 H 4 CH 3 per 

GITS. 

0 0HC 6 H 4 CH 3 per 


100 gms. sat. sol. 

100 gms. sat. sol. 

100 gms. sat. sol. 

106.4 

4.90 

168. 9 

29.65 

164.85 

60.33 

141.75 

7.70 

169.25 

35.51 

152.3 

67.70 


i „ 7 (flri t. t) *20. 
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Solubility of Hita Chbsol in Aqokous Solutions 
of Acids and of Salts at as 0 . 

(Carter and Hardy, mm.) 


In aqueous solutions of: 

Acids 


Smiium Salts 



Gm. 

Equlv 

per 

Gras. 

100 


m, 

Kqu 

tv. 

»f 


flat!. 

mr 100 

1000 

gm. mols. 

h Q 

gm. 

sat 

solution 


10CH 

inn. 

m*Xn 



gm. a at 

. solution 

r 

Acid.6 hc 6 

K4CH3I 

r AC Id 0 HC € H 4 eH 3 

t 

3 a 11 


H 4 l*H R 


Sail 

fWC e H 

* CH 3 

0. 

o( 

'Ml 

3 

87 

0 

.0 

2.27 

8 

20 N* 

t(*l 

3 

*03 

2 

5 4 Na(M 

1 

.74 

9 - 

62 

TCI 

3 

39 

1 

.87 

1.9b 

15 

.89 

n 

2 

54 

4 

.H3 ” 

1 

43 

20. 

22 

11 

3 

17 

3 

8b 

1.79 

27 

,09 

H 

1 

.89 

M 

00 “ 

1 

03 

40 . 

83 

11 

2 

83 

7 

•52 

1 * 54 

42 

19 

M 

l 

.38 

11 

9 5 " 

0, 

72 

49. 

09 

11 

2 

80 

8 

90 

1.50 

45 

84 

It 

1 

25 

12 

,8b " 

0. 

65 

66. 

40 

11 

2 

71 

11 

72 

1.42 

S 4 < 

.38 

II 

1 

. 04 

14 , 

* 92 " 

0 . 

53 

77 . 

00 

ll 

2 

67 

13 

.30 

1.37 

68, 

2b 

It 

u 

*73 

18, 

.07 18 

0. 

36 

8. 

60ILSO. 

3 

39 

4 

.39 

1.91 

89. 

80, 

II 

0 

*50 

22, 

. 5 1 '* 

0. 

23 

18. 

11 


3 

09 

17 

.24 

1.26 

b , 

.oHNa 


4 3 

. oH 

4 

,40X4, , 80 , 1, 

73 

38 . 

84 

ll 

2 

57 

21 

.94 

1.08 

14 - 

.22 

ti 

2 

• 39 

9 . 

.95 d 

* 

1 

27 

52 . 

35 

11 

2 

34 

24 

, 9 b 

0.95 

16, 

.29 

it 

J 

. 24 

1 1. 

25 " 

1 

18 

61. 

86 

It 

2 

14 

30 

.98 

0 . 7 b 

32 . 

*43 

it 

l 

. 3 b 

20 . 

23 " 

0. 

65 

83. 

37 

H 

1 

86 




41 - 

.88 

it 

0 

,97 

24 , 

72 " 

0 

44 









62. 

■ 33 

H 

0 

- 52 

,12. 

Hi M 

0 

21 


Magnesium Salts 


Om. Equlv per 


Om. pur 100 


ON. Kqulv, imr 


ttm, tvr lot) 


1000 gm 

. mols. 

M 

gms. sat 

. sol. 

1000 gm 

. rwta. 

M 

gm, ?i 

1*1. mil . 

r «gci 4 

«c 6 h 4 ch"' 

r MgCl 4 0HC a H 4 CH 3 ' 


*OHr e H 


# 


K 4 CHj 

12*77 

2. 

87 

6.22 

1.59 

6,86 

3* 

13 

4.31 

1 

.76 

26.87 

2. 

19 

12.30 

1114 

14.22 

2, 

58 

8.56 

1 

«39 

42.65 

1. 

59 

18.26 

0.77 

24.23 

1. 

97 

13*79 

1 

.01 

55*49 

1. 

28 

22.55 

0.59 

29.97 

1. 

69 

16.55 

0 

.89 

61.95 

1. 

ll 

24.55 

0.50 

47.74 

1. 

00 

24.08 

0 

* 4$ 

66.59 

1. 

04 

25.92 

0.4b 

80 .44 

0. 

37 

34.91 

0 

. 14 


A few determinations are also given cf the solubility of met a e. resol 
in aqueous solutions of phosphoric acid-sodium phosphate mixtures. 

Data for equilibrium in the systems q> nj and p cresols. Sodium 
Oleate and Water by Bailey, 1923, are given on p. u8H of Vol. I, 
of this compilation. 

100 gms. 0.4 normal aqueous sodium oleate solution t w.H gm. Ha 
oleate per 100 gms. solution) dissolve 37.6 gin. ortho erer.ol ,u jo u . 

18 mit h, 1932.1 
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Equilibrium in the System Ortho Cresol, Methyl Alcohol and Water. 

(Szelenyl, 1929.) 

The determinations were made by the synthetic method. The results were 
plotted and the following values obtained for the iso thermal curves. 


Gins, per 100 gms. Gins. Per 100 gins . Gins, per 100 gins, 

homogeneous mixture homogeneous mixture homogeneous mixture 


/ ohc 6 k 4 ch 3 

CHgOH 


Shc 6 h 4 ck 3 

CHjOH 

H 2 ° N 

0RC 6 H 4 CH 3 

cr 3 oh 

h 2 0 x 

Results at 45° 

Results 

at 85° 

(Con.) 

(Results 

at 120 

1° (Con.) 

5-5 

14.46 

80.04 

77.2 

5.34 

17.46 

71.0 

3.34 

25.66 

6.75 

17.36 

76.90 

78.0 

3.36 

18.64 

76.8 

1.02 

22. l8 

2$.0 

20.0 

55.0 

82.5 

0.77 

16.73 

Results 

at 130 ° 

40.0 

20.07 

39-93 

83-5 

0.14 

16.36 




73-5 

8.86 

17.64 




6.1 

0.0 

93.9 

78.5 

s .89 

15.61 

Results at 95 0 

9.0' 

2.27 

88.73 







12.6 

3.82 

83.58 

Results at 55 0 

5 .o 

4.62 

90.38 

42.6 

6.6 

50.80 




11.5 

10.20 

78.30 

68.0 

3.69 

28.31 

6-5 

14.3 

79.2 

20.0 

12.23 

67.77 

75.5 

0.0 

24.5 

9-75 

16.8 

73.45 

34-2 

13.26 

52.54 




31-3 

18.80 

49.86 

73.3 

4.96 

21.74 

Results at 

140 0 

46.7 

17.96 

35-34 

75*02 

3.82 

21.16 




68.5 

10-54 

20.96 

82.5 

2.13 

16.37 

7-3 

0.0 

92.7 

77-5 

6.17 

16.33 

81.06 

0.46 

17.94 

13.0 

1.09 

85.91 







17.0 

3 -'6 3 

79.37 

Results at 70 ° 

Results at no 0 

68.0 

1.04 

30.96 







69.0 

0-39 

30.61 

5.08 

10.92 

84.00 

5.0 

0.0 

95-0 

72.0 

0.0 

28.0 

9-8 

13.8 

76.4 

7.0 

4.07 

88.93 

Results at 

150 0 

15-8 

15.64 

68.56 

17.8 

9.47 

72.73 




40.8 

16.23 

42.97 

34.2 

10.07 

55-73 

9.35 

0.0 

90.6s 

74-0 

7.13 

18.87 

64.2 

6.16 

29.60 

15-3 

1.06 

83.64 

8l.2 

3-49 

15-31 

70.8 

4.47 

24.73 

18.7 

2.07 

79.23 

82.2 

2.72 

15.08 

76.4 

2.74 

20.86 

63.0 

0.92 

36.08 

85.O 

0.66 

14.34 

79-0 

0.92 

20.08 

65.0 

0.49 

34.51 




50.2 

9.26 

40.54 

68.5 

0.0 

3 i .5 

Results at 85° 










Results at 120° 

Results at 

160 0 

4-0 

4.22 

91-78 







8-9 

10.5 

80.6 

5-5 

0.0 

94.5 

19.5 

0.0 

80.5 

15.00 

13-0 

72.0 

8.9 

3.95 

87.15 

24.5 

0,94 

74.56 

25.0 

13.94 

6l.06 

28.2 

8.27 

63.53 

54.0 

0.53 

45.47 

51.0 

13.49 

3 S-S 1 

48.0 

7.96 

44.04 

58.5 

0.0 

4 i .5 

66.2 

9.22 

24.53 

65.0 

5.35 

25.66 





Distribution of Cresol between Water and Ether. (Vaubei, iyoj.) 

Composition of Solvent.. Onw. C. rcsol in H.O Ether Layer. 

200 cc. H2O+100 cc. Ether 0.0570 1.0760 

200 cc. H2O-I-200 cc. Ether o.oxyo 1.1x44 



sso 


c 7 h 8 °, 


One liter aqueous i normal solution of tin* 
7,57 gins. 0 cresol at 25°, H.32 gms, .it p* 


.f til.- -....Hi!.-) „f .» rrrs<,| div.nK-e* 
, o -v| Kill . .1: I... ,111.1 l,( f,„> K Hts. ,tt K(,» 

Miscibility ok Aqukovs Alkali ni: s*n 1 js.^« mi »s \ ui »t unit sj miu 
Organic (*osm»i'M)s issoiimi i\ Wmih 
{M'.-hruLJr. i t.!.' ■ 

To 5 cc. portions of aq. KOH solution uv*i*» gnp*. j«-f 
given amounts of theaq. insoluble c<mq**uml itnui t bm* t 
dropwise, until solution omtrrt*!. Temp, not si.iint, 

t'ttWjuiition Ifum^rnrxnn S«*Lu*,*jt 


s!r ‘ ! **Ti- otltied t\w 
.o.5<! t !im f hi* m pjvsni 


cc. Aq, KOH. Aq It»-w 4 t'mpL 

5 2 cc. (1.64 gms.) Ocfvi Alcohol* 

5 5 " U ■ 1 “ ) f / 

5 2 “ (t-74 " ) Tolurlir 

S ;( “ {1.(11 *• ) 

5 2 “ “ ) liqd.utr 

t »the normal momkry akdhul, ih* %»>% *Dr<! t4>j*rjl *:% <*M. 1 II* * It 


I fr >.i| 

i Kins, 

S M 


1 
I 

4 4 . M 

5 ■ 1 " 

f * 4 4 ’ 

a li.uin it 


Reciprocal Sot.utttt.iTY op Ontmn (att sm. 4.so Rmv*. ht.immn. 


Determined by 
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Freezing-point data for mixtures of y, m and p t gtv.-n 

by (4) (5>(7) (10) and ini. Result n Are givrn for m%ntnrr% of 

and: 


Aniline(xs)(i 81 
Benzene! 8M171 
Benzoic acid(31 
Benzylamine(aa) 
Carbamide(23) 


Dtmethyl pyraa*?t n * 
Diphenyl Miarfasl 
Di xylylAMinesUt » 
Ethylene riiAaiftrl ju 1 
Naphthalenei 


l**l**r id *«**■» r j|i 

!>r tdiinrf 41 t'9i 
:*Ju t n,a 11 $<*! j 11 
Styphm* ** id l u l 
Sul fur it-. 


cSeolMf) lC acidl 1 3*Oo)Naphthalene dtamtnet 4 ,iTrt . Mm- -netu a,„j(tj| 

S 1 IBl NaphthyUmnrtHasi rotusdtnr t a, i 

Dxchloro benzene(8) Phenol IVrat it,j 1, 1 

Dimethyl aniline(23) Pttrtc «ctdii«i Xyl».nnr-,t Jl 1 

(1) Bellucci and (iraaat, tun; (41 Brantley, »-<»&, t, t t>a .nlv* 1 ,.«■ 

U) Dawon and Mount ford. 10,»; r,i Deffe,ra* *■„.\ rt 2\ 

lioibSeJ tS. ,l,,> H,n «■> » <m Htl! and 

1916- (IS) Kremann ‘ ' M ' ‘ ■ '»•»• Fradall, 

19x6“ (18) ICrem&nn^and "ph - t‘rr*nn t l* 7 i ^rrmmn and linrjAncuacs, 

lai) Mwe li ‘? U,: «*’ ‘ artirnter, ,7,; 

and Rikovski’ 19 17 - (ax) 'fuse h in and . H ‘,* r ! an <,n ’’ fVur< - 
SIadovic 1028a- (k b S,1 * 4ew “ * VtjH - 5 uf* mnand 

’ 1938& * 1351 Ptt8cbtn «* »*»*«. iwl. Ooi and Stance, iwi 
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GUAIACOL (o) CH 3 0 C 6 H 4 0 H. 

The critical solution temperature of mixtures of guaiacol and cit~ 
ronellal is at about x8°. (Lecat, 1928.) 

Freezing-point data are given for mixtures of guaiacol and: 

Aniline(13) Ethylene diamine(14) Phenylene diamine(4) 

Benzene(9Hii) Ethyl urethan(5 ) (13) Phenyl hydrazine!9H11) 

Benzylamine(n ) Melanine acidsti) Piperidine(11) 

Chlor acetic acid(7) (10)Menthol(2) (16 ) Pyridine(i3.) 

Cineole(3) Naphthalene(13) Quinoline!9)(11) 

Dimethyl aniline(9)(11) Naphthylamine(8)(13) Toluidines(i3) 

Diphenyl amine(13) Picric acid (15) Urea! 12) 

(1) Adler, 1932; (2) Adamanis, 1933; (3) Bellucci and Grassi, 1913; 

(4) Dezelic, 1932; (5) Gilbert and Clarke, 1927; 16 ) Hrynakowski and 
Adamanis, 1933; (7) Mamelli and Coccini, 1923; (8) Puschin and Masarowtsch, 
1914; (9) Puschin and Pinter, 1929; (10) Puschin & Rikovski, 1932; (11) 
Puschin & Rikovski, 1937; (12) Puschin & KOnig, 1928; (13) Puschin and 
Vaic, 1926; (14) Puschin and Sladovich, 1928a.(i 5 J philipand Smith, 1913. 


DIMETHYL y PYRONE 


C 0 < 


CH=C(CH 3 ) > 

CH=C(CH 3 ) 


ioo grns. Carbon tetrachloride dissolve 1.04 gms. dimethyl pyrone at 20°. 

» Chloroform » 34 * ^7 » » » » 

(Pawlewski, 1914, 1926.) 


Freezing-point data are given for mixtures of dimethyl pyrone and: 


Acetic acid!2) 

Benzoic acid(i) 

Chlor acetic acid(2) 
Cinnamic acidli) 
Cresols!1) 

Dichlor acetic acid(i) 


Dinitro phenol! 2 ) Salicylic acid!2) 

Formic acid(i) Sulfuric acid<3) 

Hydro cinnamic acid!i) Toluic acids(2) 

Naphthols!1) Trichlor acetic acid!2)(4) 

Nitro phenolsU) Trinitro benzene(s) 

Phenol(2) Trinitro toluene(2) 


(1) Kendall, 1914; 1 2) Kendall, 1914a; (3) Kendall and Carpenter, 19 * 4 > 
(4) Plotnikov, 1911; (5) Sudborough and Beard, 1911* 

NITRO TOLUIDINE m N 0 2 <CH 3 )C 6 H 3 NH 2 . 

Freezing-point data for mixtures of u nitro toluidine and benzene are 
given by Dessart, 1926. 



C 7 H 8 0 2 552 

THEOBKOMINE (3.7 Dimethyl Xanthine) CjH,(GHj) 5 N t O*. 

Solubility in Several Solvents. 


Solvent. 

i\ 

tlms. 

N'Ahper 100 Urns. 

Authority. 

Water 

18 

Solvent, 

O.0305 

(Bawl, ryot,) ^ 

u 

15-20 

O.050 

(Squire k t'amen, 15)05.) 

Aq. 0.25 n HC 1 

18 

0.047 

(Paul. t*j 01 .) 

“ 1 n HC 1 

18 

o.oH.t 

i. 

“ 0.1 n NaOH 

18 

»-7« 

1 . 

“ 0.25 n “ 

18 

4-56 

« 

“ 15.6 per cent Na^FO^.Sol. 

IS 

3.6t) 

(Brissrsnorct, i%H.) 

92.3 Wt. % Alcohol 

21 

0.045 

(Squire A; Caines, 1*105,) 

90 Wt. % Alcohol 

15 20 

0.02 

** 

Dichlorethylcnc 

is 

0.005 

(Wetter k Bruins, 

Trichlorethylene 

IS 

O.OOH 

“ 

Carbon Tetrachloride 

b. pt. 

0,021; 

««*vket, jRtjy.) 

Ether 

b. pt. 

O.OJ2 

tt 


Solubility of Theobromine in Several Solvents. f W.idimorth, t’Mo,) 

The method of obtaining saturation and analysis of the solutions is not described. 


Gras. Thtmbromlne 
per UKNsc.ifit, sol. at 


Gmn Theobromine 
per too cc. mi sol, at 


Solvent, 

l&LS. 

b> pi. 

Solvent 


b. pt. 

Water. 

0.060 

O.70O 

Ben/.cue... 

. 0.00) 

o.oro 

Aq. 90 °/ 0 ethyl alcohol. 


O.IhlO 

Carbon tetrachloride 

.. <1,0/0 

O.OqO 

Absolute » » 


0. IOO 

Chloroform.. . 

0.080 

O.OJO 

Acetylene tetrachloride. 

0.090 

0.870 

Ethyl ether.. , 

0.00*1 

0,00*1 

Aniline. 

o. 65 o 

8.000 

Trlehlor ethylene,... 

, . 0.0/0 

O.o 3 o 

100 gms. amyl alcohol 

dissolve 

0.02 gm 

. theobromine at if>°. 

S llelmunlenux, 

HH 7 .) 


Distribution of Theobromine Between ; f Aiello, mi.) 

Water and Olive Oil. Horse Serum and Olive Oil. 

Gras. Theobromine per 100 re. iUm , Theobromine per lira rr. 


t*. 

Aq. layer («). 

Oil layer ( 0 ). 

a ' 

r- 

Serum layer $4 

l6. 

. 0.()4l 

0.o59 

1.45 

zo, 

. o.i5:i 

17.. 

. O.o37 

0.o63 

1.70 

ZO. 

.. 0,1 VI 


THEOPHYLLINE (i .3 Dimethyl Xanthine) C^MTlH*), N v O,*. 

ioo gms. H 2 0 dissolve 0,52 gm. theophylline at 15 20*. (Hquire k Cairo*. m% ) 
100 cc. 90 vol. % alcohol dissolve 1.25 gms. t heophylline at 15 -20*. 11 


Distribution of Theophylline Between : f Aiello, ini. 


Water and Olive Oil. 

Gras. Theophylline per 100 cc. 


Horse Serum ami Olive Oil. 

ttmv Theophylline pci phi rr, 


t*. 

Aq. layer (a). 

THTIayerM. 

«‘ 

t. 

Serum ayeroL 

Oil la^er i»*d 

> ‘ 

18.. 

. 0.200 

0. 3 oo 

1. So 

19, 

. 0 . 0)4 

0 ,t»)7 

0.9» 

18.. 

. 0,363 

0,637 

1.75 

*,»«l, , 

.. 0.061 


<*,67 


TOLUENE SULFONIC ACIDS o and p CH.C.fLSO.H. 

Solubility of o and p Tolubnb Sulfonic Acids, Each 
Separately, iin Aqueous Sulfuric Acid at x8°. 

(Welbel, 19S0.) 

wt.% Hg80 4 In Ows. per lCX)^gms. sat, a ol. wt.% h 2 8 Q 4 tn 9 m. per iQQjpm. Mt. »oX. 
aq. solvent 9 C %C 0 H 4 8O 3 H P CH^ 6 H 4 S0^T aq, solvent / o S^C^iCyt P C^HgC^SC^iH' 
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GUANIDINE PICBATE HN : C(NH,) 2 .OHC 6 H 2 (N 0 2 )a. 

ioo gms. sat. solution in water contain o.o35 gm. picrate at 7«.5, 0.061 gm. at 21°, 
0.09 gm. at 3 \>/>v>, o. i<>7 gm. at 48 °, o. 5 o>. gin. at 78° and 0.864 gm. at ()•>.“. 

100 gins. sat. solution in aq. 5 o*% ethyl alcohol contain 0.12 gin.'at 8°, 0.191 gm. 
at ju)°, 0.397 gin. at 37°, 0.883 grn. at 57° and 1.662 gm. at 74°. (Modes 1925, 1926 .) 
100co. HsO dissolve o. 1 3 2gm. methyl guanidine picrate at io° and 0.178 gm. a 120°. 
» 0.117 » dimethyl guanidine picrate » 0.162 » 

» 0.697 » ammonium picrate » i.o3 » 

(Grconwald, 1020. 

2.4 Dimethyl PYRIDINE C # H a (CH,)*N. 

Reciprocal Solubility of 2.4 Dimethyl Ryridine and Water. 

{Jones and Speakxnan, 1921.) 

The determinations were made by the Alexejef! synthetic method. 


t* of lower 

Wt. pet* cent ft, 0. 

t° of lower 

Wt. per amt II„0 

solution point. 

In mixture. 

solution point. 

in mixture. 

1 5o. 

. . . . I 5.OQ 

•in . •>. . 

.. . 55.H 

> 1 5o. 

_ 23.14 

** / • . 

2 3. D 

.... 67.06 

68.6. 

.... 30 . 92 * 

2.3 .0 . 

. 79-^7 

53.o. 

— 37.50 

35.o. 


39.0 . 

... 45 .14 

54.3.. 

.... C)5.06 


The minimum critical solution temperature is 22.5°. 

Phenyl METHYL AMINE HYDRO CHLORIDE (CH 3 )(C 6 H 6 )NIUIQ. 

IOO gms. HaO dissolve 378.8'gms. (CHj)(C«H»)NH.HClat 25 0 . (Peddle and Turner, ’13.) 


METHYL ANILINE C 6 H & NHCH 3 . 

Reciprocal Solubility op Methyl Aniline and Glycerol. 

(Parvatlker and McEwen, 1924 .) 


r° 

Gina. C fl H g NHCH 3 per 


100 gms. sat. sol. 

197-5 

89.5 

220-0 

73 -s 

223.0 

66.42 

224-5 

59.48 


r° 

Gms. C 6 H 5 NHCH, 

L 

100 gms. sat. 

223.5 

51.66 

222.5 

40.60 

219*0 

30.26 

190.5 

14.60 


Critical Solution Temperatures of Mixtures op 
Methyl Aniline and Other Solvents. 

(Thlry, 1925 .) 


Solvent 

r. pt. or 

b. pt. of 

Critical 

solution temp. 

Gms. C 6 H 5 NHCH 3 
per 100 gms. 


solvent 

solvent 

with methyl aniline 

homogeneous mixture 

Ethyl cyclopentane 

- 137.9 

103.0 

- 49.4 

24.O 

Propyl " ” " 

• - 120.3 

131.4 

- 43-0 

22.5 

Methyl " 

-141.0 

71.9 

- 47.4 

22.5 

Hexane 

- 94.65 

69.0 

-18.6 

27.5 

Methyl 3 pentane 

— 

63.2 

-17.2s 

26.0 

Iso hexane 

- 137.1 

60.18 

-14-0 

27.0 

Tri methyl ethyl methane-98.2 

19.7 

- 7.65 

27.5 


Freezing-point data for mixtures of methyl aniline and benzyl chloride 
are given by Wroczynski and Guye, 1910. 
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BENZYL AMINE <: 6 lU;il 2 . NH a . 


Distribution 

or 

• Be 

NZ Y LAMI 

NK AT d«‘>° 

Bet wee; 

N : f Smith 

, 12*21 

1*1921) 


Water 

and Chloroft 

irm. 

Water 

and Kthvl 

Kther. 

Watei 

r am 

il Xvle 

ne. 

MUllmols, 




MilUinols 

CJIJ IL Nti, 


MUUmtih. t; 

,11,011 

»Mh 


per 

liter of 



per 

liter <»r 


petal l 

er *n 



H,0 

CHUL 

t. 8 


* ImP 



H,0 

V.,n,n 

aqJ 


layer (Cp, 

layer (U 8 } 

c,' 


layer iC,.. 

layer 


layer sCp. 

U*«*r 

d*.'. 

c t ‘ 

o.3o 

3.85 

12. 

9 

0.675 

i. 335 

t*97 

O.Hl 

l . 

19 

>•4 7 

0.65 

9; 55 

14 . 

1 ✓ 

i . io 

• 3.9.5 

2.0 4 

1,58 

2, 

4‘* 

1.53 

1.20 

19.6 

k». 

3 

1.85 

3.72 5 

2,01 

.3.35 

6. 

65 

t * 1)9 





2.85 

6.0 5 

2. 12 

6.39 

1 3 . 

68 

2.16 





4.55 

9.60 

2.10 






The coefficient of distribution at 2s 0 of benzyl ami no between water 
and benzene at concentrations varying from 0.0162 to 0.0168 gm. mols. per 
liter in the aqueous phase is 4*03 

The coefficient of distribution between water and heptane at a concentra¬ 
tion of 0.0383 gm. mols. per liter of the aqueous phase is 0.614. 

(Williams and Sopor, to30.) 

F. pt. data for mixtures of benzyl amine with eresol, phenol, chi or phenol 
and with guaiacol are given- by Puschin and Rikovski, 1937. 

BENZYLAMINE HYDROCHLORIDE C ft lLCII a .NILJKT. 

too gins. I 1*0 dissolve 50.6 gins, of the comixmm! at 2 $'\ tfvddk am! Turner. 1914.) 

DiBENZYLAMINE HYDROCHLORIDE (C\rfUni*)aNU Aid 
100 gins. 11*0 dissolve 2.17 gms. of the compound at 2$", (Peddle mu! Turner. *9*3.) 

100 gms. chloroform dissolve 0.37 gm. of thecomj>nund at 2 $'\ " 

TriBENZYLAMINE HYDROCHLORIDE ((MUaMiN.HCl. 

ick) gms. I 1*0 dissolve 0.6 1 gm. of the compound at 35°. tlkddk and Turner, *913 ) 

100gms. chloroform dissolve n.41 gms. of the compound at 2 $'\ * 


TOLUIDINES C0H4.CII3.NH*, 6, m and />. 


Solubility in Water. 

(Vauhel, 1 My5; howenher/., *%M„) 


t *, 

Gms. 

Solid 

t ®, 

Gms. 

c«h 4 <:h#nh 3 

Solid 


per 1000 

Lhasa*. 


per tmo 

Gmi 11*0. 

7*39 

Phase. 

20 

Gms. Hat). 
16.26 

liquid ortho T. 

20.8 

Tam T 

20 

o.xs- 

Ortho T. 

26.7 

9.50 

•* 

20 

6-54 

Tara T, 

3**7 

11 42 

*# 


One liter sat. solution in water contains 15 gms. 0 totuidine at 25 0 . 

One liter sat. solution in 1 n aq. 0 toluidine hydrochloride, contains 30 gms. 
0 toluidine at 25 0 . _ {Sidgwkk, *910.) 

The following results for p toluidine, differing considerably from the above, 
are given by Walker (1890). 

*°; 22 s 30° 36.7° 44° 57-5° 69° 

Gms. p 1 oluidme per ioo Gms. 

Sat. Sol. in Water 19.6 26.9 35.4 44.5 51.4 58.9 
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Reciprocal Solubility op Ortho Toluidine and Water. 

(Augelescu, 1025.) 

The temperatures of clouding of mixtures of weighed amounts of the two consti¬ 
tuents, contained in sealed tubes, were carefully determined. 

Gms. t'ell* CH 3 .NH S (o) per 100 pis. Gms. C fi IL CH a .NH a ( o) per 100 gms. 

t • Aqueous layer. Toluidine layer. t". Aqueous layer. Toluidine layer, 


1.68 97.65 198. 16.47 “ 

*>•0. 1.69 97.00 200. 79*77 

1 •>.*>.. 93.i3 207. 74.70 

i 5 <>. 5 . 65 >.r> . - 66.80 

1 63 . 88.46 aif>. - 56.08 

181. 85.33 216 crit. t. 50.09 

1 85 . 12.46 


Solubility op Ortho Toluidine in Aqueous Solutions of Acetic Acid. 

(Angulcsc.ii, 1925.) 


The determinations were made by adding ortho toluidine drop by drop to water 
or aqueous aeetie acid just to the appearance of clouding at a definite temperature. 
The quantities of the three constituents wore determined by careful weighings. 

Results at 0°. Results at 20 °. 


(;»»•». por 100 gms. sat. sol. Oms. per 100 gms. sal. sol. Gms. pur 100 gms. sat. sol. Gms. per too gms. sat. sol. 


IltCriaNU, 


C 0 H,(:U s N!l*. 


C fi II, CII a NII a 


C G H.Cn 3 NIl s 


to). 

Gir a cootr. 

(0). 

<:n 3 coon. 

to). 

ciijcoorr. 

(o). 

CU 3 COOIl. 

1.68 

0.00 

38.5 i 

1 <> -1 A. 

I .69 

0.00 

23.21 

20 . 51 

•>. 36 

0 .56 

41.26 

19.48 

*•79 

1.19 

<>7 

21 . l 3 

4.16 

•>.. <>5 

45.58 

19.46 

3.72 

2.47 

3 1.19 

21'. 36 

5 .1 3 

3 51 

50.99 

19.33 

4.37 

3.03 

34.33 

21.77 

6.1 5 

5 . 3 ; 

57.44 

18.7 j 

5 .14 

5 . 17 

38.22 

21.44 

7.41 

7.10 

64.74 

i;. 3 j 

5 .86 

6.5o 

39,89 

21.41 

9.<>9 

9 - 7 <‘> 

70.54 

1 5.56 

6.84 

8. 2.5 

40. c,:i 

21.27 

1 1.23 

1'». 5 o 

75.19 

1 3 . 8 o 

7.66 

9.86 

5 o. 12 

21. o 3 

1 3.63 

1 j. 54 

80.71 

1 1.28 

8.60 

n .34 

57.59 

1 9 • 99 

1 7.79 

!(•>.;•> 

85 .o 6 

8.85 

9*49 

12.7I 

65 . 5 i 

18.00 

22.02 

1 7 • 9 1 

89.27 

6.22 

io .35 

14.02 

73 .i)'A 

*4 • 79 

27.29 

18.79 

94 . >1 

2.75 

1 1 .62 

1 5 .26 

8?.. 11 

10.57 

32 .1 3 

> 9 .17 

97.6 *> 

0.00 

12.81 

i 6.33 

8<).')6 

G.o.l 

35 .29 

1 9 . >•> 



1 , 5.02 

17.80 

9 3.5 5 

2.96 





17.66 

18.97 

97.5° 

0.00 





20.33 

19.85 




Solubility op Ortho Toluidine in Aqueous Solutions op Propionic Acid. 

(Augelescu, 19 £ 8 .) 


Results at o° 


Results at 20 0 


Gms. per 1 00 gms. 

sat. solution 

A 

Oms. per 100 gms. 

sat. solution 

Oms. per 100 gms. 

sat. solution 

___r'N.--- 

Gms. per 100 gms. 

sat. solution 

0 ch 3 c 6 h 4 nh 2 

C z H 5 C00H n 

y 0 ch 3 0 6 h 4 nh 2 

CgHgCOOH ' 'Q CHjCgH 4 NH 2 

c 2 h 5 cooh 

° CHgCgl^NH,, 

CgHgCOOH 

1.68 

0.0 

32.44 

33.78 

1.69 

0.0 

33-45 

33.31 

3.26 

1.71 

37.76 

34.65 

4. 28 

5.80 

38.59 

33.81 

5.69 

6.50 

41.01 

34.42 

6.50 

12. l8 

45.59 

32.74 

8. is 

13.40 

48. S6 

32.37 

8.56 

16.59 

54.38 

29.51 

10.30 

18.67 

57-30 

28.38 

10.52 

19.36 

63.25 

24.87 

15-03 

23.07 

66.22 

23.23 

IS. 54 

24.09 

72.52 

19.17 

20.01 

27.01 

75-93 

16.87 

20.36 

27.27 

81.92 

12.34 














c 7 h. 

Distribution of Acetic Acid at SO 0 Between Water and Ortho Toluidine, 

{Angeldscu* 15125 .) 


In connection with the results showing the solubility of ortho toluidine in aqueous 
solutions of acetic acid, a series of determinations of the distribution of acetic acid 
between water and toluidine was needed in order to ascertain the composition of 
those solutions in contact witli each other at a given temperature. The results 
which were obtained are as follows. 


( 3 ms. CltjCOOII pm* 100 gmx. 

c, 

H s 0 layer (C t ). 

Toluidine layer ( 0 ,U 

C, 

1.45 

0.71 

•>.<>4 

2.87 

1 .5 > 

1.8'; 

3.77 

2.14 

1.76 

7.22 

4.05 

1 . .45 

7 * 97 

5 . 19 

i.'Vt 

11.37 

8.12 

1. 4 <> 


(ims CH» COO It per inn jsm«. 


> layer iC,i. 

Toluidine layer i<V 

S’ 

11 - 9 * 

I I . <>5 

I . 7.0 


12 . ha 

t , 7.3 

id. 3 9 

1*1.78 

t. 18 

iyj \\ 


1. v > 

18.87 

17 . 18 

l. 09 

* 9 - It 

18. oh 

1.07 


Angelesco, 1925, next determined the temperatures at which two layers are 
formed in solutions containing constant concentrations of acetic acid ami variable 
percentages of water and ortho toluidine. For this purpose mixtures of toluidine 
and acetic acid and of water and acetic acid, containing in both cases the same 
weight per cent of acetic acid, were prepared. Variable mixtures of these two 
solutions yield in every case a ternary mixture containing a constant percentage 
of acetic acid. On gradually changing the temperature of such ternary mixtures, 
containing respectively 19,94, 21.84, 2.3.3d and 7 3 .60 per cent of OH a OO()H, 
an upper and a lower point was found at which clouding occurs. Thus for these 
ranges of concentration, the systems yield closed curves of solubility having an 
upper and a lower critical temperature of solution. The following results were 
obtained. 


Variation of the Temrkuatuue 01 Solution in a Ternary Mixture or 
Ortho Toluidine containing 19.94 rkr cent of Acetic Acid, 


Gms. 

C,n,CU a NIL 
per 100 sms. 

Lower 

Upper 

limn, 

c n n,cii a Mg 
per lw» pts, 

I uwei 

I pper 

i*»»i 

t , ll eltjMI, 

pet umi sou 

t.uwer 

t ppm 

sat. sol. 

lump. 

lemp. 

sal. h*» 1 . 

temp. 

letup. 

Ml. aid 

letup 

lump 

59.09 

22 .5 

72.O 

31.65 

5.6 

not. del, 

19-38 

'* 7 . 1 

not. tlc*t 

5 7 .84 

17 * H 

78.6 

31 . to 

6 .7 

** 

1H.86 

? J.ll 

« 

56 . f >4 

. 4.5 

84.2 

3 i.;H 

6.6 


t H. 41 

7 4.6 


52.27 

12 . 5 

90,4 

3 o. I7 

7.3 

M 

1 7 ,89 

77 .4 

*1 

54 .o 5 

10.4 

not. del 

29 .3 5 

7.9 


1 7 • 4 * 

79.4 

II 

53 .i 3 

8.8 

» 

78.71 

8.7 

II 

1 7 .00 

31 , H 

H 

52.09 

7.6 

» 

27.73 

9. 5 

n 

16.62 

n.6 


5 o. (>7 

6.7 

» 

26. >6 

10. 1 

- 

16.71 

14.4 

„ 

49*43 

6.0 

» 

2 4 . 39 

u. 4 


1 5 . 8 » 

37, \ 

H 

47*74 

5 .2 

» 

24 . 20 

17.9 


I 5 , -|o 

it* ■» 


46.12 

4*9 

U 

2 1 . 47 

13.8 


t 5 .0 4 

i 3 . 4 

>1 

44.53 

4.6 

)i 

V 7. 7 8 

1 5 .0 


* 4 .77 

!:-«> 

if 

42.93 

1.6 

*• 

27.08 

l 6.3 


1 1 . 36 

11.0 

90.0 

41.29 

4.6 

" 

‘1. 43 

17,5 


t ». »7 

E.o 

86, 4 

39.69 

4.6 

>1 

20,63 

» 9 -'* 

.. 

I i 97 

63 . *» 

Ho, 4 

37.98 

4.8 

»* 

>0.20 

20. 1 


t t.r»8 

6H,o 

* 6,0 

36 . a 3 

5 .i 

” 

19.75 

2 I . 5 
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Variation of the Temperature of Solution in Ternary Ortho Toluidine 
Mixtures containing 21.84 per cent of Acetic Acid. 

( Angelescu, 1925, Con.) 


Gms. 

C 6 II; CU,NH a 
per 100 gms. 

Lower 

Upper 

sat. sol. 

temp. 

temp. 

52.57 

48.2 

56 .o 

5 i .55 

3 <j.o 

67.5 

50.71 

35.5 

73.5 

49-33 

33 .o 

77.5 

49.02 

3 i .0 

81.0 

48.20 

29.0 

83.5 

47.34 

28.4 

86.0 

46.27 

27.4 

89.0 

44.?.5 

25.6 

not. <)«t. 

42.40 

2.4.6 

» 

39.99 

5 . 4 .0 

» 

38.23 

a 3 . 5 

• )> 


Gms. 

C 6 II t CII 3 nii 2 
per 100 gms. 

Lower 

Upper 

sat. sol. 

temp. 

temp. 

36.43 

23.3 

not. dot. 

34.79 

23.3 

» 

32.74 

23.5 

» 

3 o .58 

24.2 

» 

29.00 

25 .1 

» 

27.60 

26.2 

» 

26.1 5 

27.5 

» 

24.88 

29 .3 

» 

23 .76 

3 1.1 

» 

22.8 1 

32.8 


# 51 .99 

3 1 *7 

0 


Gms. 


C 8 -!IiCH 3 NH„ 


per too gms. 

Lower 

Upper 

sat. sol. 

temp. 

temp. 

21 .21 

37.0 

not. de 1 

20.48 

3 g.O 

» 

19.80 

4l.6 

» 

I9.O7 

45.5 

»* 

l 8.54 

48.5 

» 

18. o6‘ 

51.4 

89-7 

17.76 

55 .o 

86.5 

17.61 

57.0 

84.5 

17.44 

59.5 

82.0 

1 7 • M 

63 .o 

78.5 

17.06 

67.0 

74.0 


Variation in the Temperature of Solution in Ternary Ortho Toluidine 



Mixtures 

containing : 

(Angeleseu, 1925 , 

Con.) 


•>.3.33 per cc 

nr. CII3C001I. 

2.3.6 per cent CII 3 

COOH. 

Gms.(: 6 H,<:ri,Nir a 

Lower 

Upper 

Gms. C ti II V CII 3 Nil* 

Lower 

Upper 

per 100 gms. sat. sol. 

temp. 

temp. 

per too gms. sa.. sol. 

temp. 

temp. 

3q. 15 

52.5 

71.0 

37.45 

57.5 

69.0 

38.26 

51.2 

75.5 

36.80 

55.0 

7-5.5 

37 .i 5 

49.6 

78.5 

36.11 

53.5 

76.0 

36. 12 

48.2 

8l.O 

35.28 

51.0 

78.5 

34.()5 

47*5 

83.o 

34.58 

5 o.5 

8o.5 

33.73 

46.3 

85.8 

33.34 

5o. 0 

82.5 

32.02 

45.7 

87.8 

32.27 

49.5 

84.5 

3 0.66 

45.6 

88.5 

3 o. 68 

49.0 

85.5 

59*47 

46.0 

89.3 

29.69 

49*^ 

86.0 

28.22 

47.6 

89.5 

28.86 

5o.5 

85.8 

26.82 

49° 

88.8 

27.86 

5i .2 

85.5 

22.22 

52.2 

87.5 

26.60 

53.4 

84-8 

23 . 9 f > 

56.o 

84.5 

2.5.73 

55.o 

83-7 

22.83 

61.7 

78.5 

22.01 

67.0 

82.0 

22.32 

69.0 

74-0 

24.63 

58.5 

80.7 




24.23 

61.0 

79.o 




23.83 

64.0 

77.0 


With a concentration of acetic acid of 24 . 5 a per cent, these is no longer formation 
of two liquid phases at any temperature. 


Distribution of Para Toluidine Between Water and Carbon 
Tetrachloride. 


(Vaubcl, 1903.) 


Gms. P Toluidine 
Used. 

I 

I 


Volumes of Solvents. 

200 CC. H2O-H0O CC. CCI4 
200 CC. H2O+2OO CC. CCI4 


Gms. C , b H < (CH-i)NHo p in: 
HjO Layer. CC1 4 Layer. 

O.I406 O.8594 

0.0666 O.9334 
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Distribution of 

Propionic 

Acid Between 

Water and 



Ortho Toluidine at 20 °. 





(Angeleacu 

, 19R8.) 



These determinations were 

made in connection with 

the results 

showing 

the solubility of ortho toluidine in aqueous solutions of propionic acid 

Gms. Cgl 

Kp-COOH per 100 gma. 

P A. _ ... _— 

1 

UM. CJH. C00H ptr 100 trm. 

r -.. ..* P. ..~A— ,. .. 

1 

/ H J2 0 layer ( 1 ) 

0 Toluidine layer (2) ' Z 

' HgO layer { 1 } 

0 Toluidine layer { z ) a 

0.25 

O .26 

0.962 

8 . 5 b 

17-94 

0.477 

O .92 

1.22 

0.754 

9.09 

19.27 

0.472 

2.15 

3.49 

0.616 

H -36 

24.84 

0.457 

3.12 

5*29 

0.597’ 

12.71 

27.84 

0.457 

4.96 

9.22 

0.538 

13-58 

29- 28 

0.464 

6.03 

11.40 

O.S25 

14-45 

30-52 

0.473 

8.11 

16.74 

0.484 

17.42 

33-73 

0.516 


The author also determined upper solution temperatures of mixtures con¬ 
taining 30.61, 32.07 and 34.10 percent propionic acid and percentages of 
0 toluidine varying from about 25 to so percent. 

100 gins, aqueous 0.4 normal sodium oleate solution ( 10.8 gms. Na 
oleate per 100 gms. solution) dissolve 13.S gnts. para Ji 4 NfL at 45 

(Smith, 1432.) 

Results for the solubility of p toluidine in saturated aqueous solutions 
of sodium benzene, sodium xylene and sodium cymene sulfonates at various 
temperatures are given by Hauslick, 19 35 - 


Distribution of 0 , m and p Tomjxdinr between Wa rr.it and 
Benzene at 25 0 . 

(Farmer and Wurth, 1904,) 


0 Toluidine 
m 

P “ 


Corn' in O.H. 
( ’ < «*m m HjU 

24.1 


Distribution of Para Tatum xnr Between? 

(TauDmamn. 1032.) 

Water and Benzene Water and Hexane 


G». mols. CHgCgH^NHg per liter 
' HgO layerTiT c 6 H e layer (2? 

z 

1 

o». mu. c Hjf 

layer(1) 

Ptr liter 
C e H H layer (2} 

Z 

' T 

0.0110 

0.5570 

50.6 

0.0121 

0.0415 

3-4 

0.0134 

0.7382 

55.1 

0.0l60 

O.0723 

4.5 

0.0180 

1.0710 

59 -S 

0.0207 

0 . 1 I 4 J 

5-5 

0.0227 

1.3510 

59-5 

0.0392 

0.2260 

5-8 
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Critical Solution Temperatures of Toluidines in Several Solvents. 

(Thiry, 1925.) 


Solvent*. 

Methyl Cyclopentane. 
Ethyl » 

Methyl Cyclohexane.. 

Hexane. 

Methyl 3 Pentane.... 
Isohexane. 


Ortho Tolu Ulinc, Mota Toluidine. Para Toluidine. 


Crlt. 



Oil. 

— 


°/o 

sol. 

( 

.: ti n v CH 3 .Nir s( o) 

sol. 


sol. 

cjLcri 3 .NH a (^) 

temp. 


at 0. s. t. 

temp. 

at C. s. t. 

temp. 

at C. s. t. 

— IO. 

9 

27.5 

- 

- 


~ 

— 8. 

3 

40.0 

- 

_ 

_ 

_ 

— 6. 

(> 

44.0 

— 8. 

3 38.2 

- 


-Ml I . 

1 

3(5.0 

Hr 21 . 

3 47*7 

~ 

_ 

- 


~ 



-1-32 .4 

3o. 0 

-1-25 . 

5 

4*2.5 

- 


-h36.o 

20.0 


Critical Solution Temperatures of Mixtures of 
Meta Toluidine and Other Solvents. 

(Dessart, 1026 .) 


Solvent 


Crlt. sol. temp. 


Hexane 
Cyclohexane 
Methyl hexane 


+ 21 

-18 (calc.) 
8 


The author also gives the curves of separation of mixtures of meta 
toluidine and methyl cyclohexane and of meta toluidine and hexane. 

Freezing-point data are given for mixtures of Toluidines and: 


Acetic acid(23)(18) Di chloro benzene(6) 

Amino phenols(i2) Di methyl oxalate(2i) 

Aniline(22) Di nitro benzenes! 14) 

Allyl phenyl thiourea!32)Di nitro toluenes!13) 
Arsenic tri chloride(28) Di phenyl amine( 3 i> 
Benzene!5)(22)(6) 

Benzoic acid!18)(1)(31) 

Benzo phenone(i6) 


Camphor(8) 

Catechol(26) 

Chloro phenols!3) 
Cinnamic acid!18) 
Cresols(28a) 
Cyclohexane!5)(7) (22) 


Guaiacol!29) 

Hexane(5) 

Hydroquinone!26) 
Menthol(24) 

Methyl cyclohexane!5) 
Naphthalene!31) 
Naphthylamines!31) 
Naphthols!25)(31)(33) 
Nitro benzene!17) 


Nitro phenols! 14M24M25) 
Nitro toluene^) 

Nitroso dimethyl aniline 
(14) (2)(10) 

Phenol!9)(11)(25)(27) 

Phthalic anhydride!18) 
Pyrogallol!20) 

Quinone!17) 

Resorcinol!26)(31) 

(7) Salicylic acid!18) 
Toluene!5) 

Tri phenyl carbinol(i9) 
(34) Tri phenyl methane!15) 


(1) Baskov, 1913; (2) Bernoulli and Veillon, 1932; (3) Burnham and 
Madgin, 1936; (41.) Crockford and Simmons, 1933; (5) Dessart, 1926; (6) 
Glass and Madgin, 1934; (7) Hortenberg, 1926; (8) Jefremow, 1915* 1916; 

(9) Kitran, 1924; (10) Kremann, 1904; (11) Kremann, 1906; (12) Kremann 
and Hohl, 1920; (13) Kremann, H6nigsberg and Mauermann, 1923; (14) Kremann 
and Petritschek, 1917; h$) Kremann, Odelga and Zawodsky, 1921; (16) 
Kremann and Schadinger, 1918; (17) Kremann, Sutter, Sitte, Strzelba and 
Dobolsky, 1922; (18) Kremann, Weber and Zechner, 1925; (19) Kremann and 
Wlk, 1919; (20) Kremann and Zechner, 1918; (21) Kremann, Zechner and 
Drazil, 1924; (22) Linard, 1925; (23) O’Connor, 1924; (24) Pawlewski, 

1893; (25) Philip, 1903; (26) Philip and Smith, 190s; (27) Puschin, 

1926b; (28) Puschin and Hrustanovic, 1938; (28a) Puschin and Sladovic, 
1928; (29) Puschin and Vaic, 1927; (30) Puschin and Zivadinovic, 1933; , 
(31) Vignon, 1891; (32) Schischokin, 1930; (33) Kremann and Stroch- 
schneider, 1918; (34) Kremann, Lupfer and Zawodsky, 1920. 
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C7H9 


Souijuutv or l'A«» T«»tr»i*i*> 1* 


I’til xt. l|..n»tir»i. 


100 gms 



S|»* ***■*, I 

Wi *.f * vx H.-it 

», II, i » % S*l 4 • 

*.»** *.H.I II, ML |. 

t*. 

S 5 l V*» 

i. .'.5 ill tM.i 

V‘* #. < (JM'II 

0....... . • • 

h.HHNi 

i>» . “ * 

I'fM, K 



jf.t. si 

Us . * • 

..* • * 

u 

Ii.m 

IM ' , SI 

iS... 

n.t|tSn 

I'M ti 

1 1» *1 

. .A * 

* 

4? s> 

, 3 »di. *.* 



if* »» 

1 in 1* 

, ah*, alcohol 


tutMnhor* Hi 

;s*t>» J i 1 * . 





100 Kins, itviiiline divudvi- ti' 1 " P ‘"im.iltlr 4( Jo - J\" tvj,ft. 

100 gma. .u|. 50 % |*> ridwr «!*•»..Ivr *K» » «»» /• t T.».{mr .0 » .«* 

100 gas. sat. solution of p *« !»<)»»*» am-dixa . <»m* tn <u 

CH 3 C 9 H 4 N(I £ at Y t°. IDeCarli. 


0 ANISXD 1 NE » CJ!.-Ml 

RKCti’HOCAl. Sm.rmi irv or no > H*. **.»(„ 


l\m*\*** *•*»»** * v " 4 

:«|*«rv«lifc*r *84 * » *«. 

Utm An)»M*M **^ a *»*»MI** 

t* ttf Mhrlbtlllf firt »«*» *<*»* mi m* I* >r? #•»'•• ••*»*» ♦ ■"* ***»• Ml *»t 

141.0. u * < '* «•« > * 

14I.1*. ... 4 ‘ ! ' '•*•"9 

i 44-5 . *« N 


p ANISIDINE C»!l«(Onf,SMl, 

DlSTMIIUTHIN MtWMiS Hi S/1'S* ami Wtti:» \l ij‘. 

tt’SfrtfM *fV*l H a >’% 

Urns lit’ Ml* a*# 

tyu^» ' n 77 T 2 , ,* 

o 410 0 ^# 4 # 

© M*t © iiti 

©4)01© © *4, a? 

Freezing-point data are gfvrn by Aay*«M an 4 i^u, for *i*ur 

of ortho aaiaidine and rhtor m ill***. 

x- phenyl mm ckmktim 

Freezing-point dam for »mnrH of * phrnjrt -*rm * art’** id** and 

diphenyl carbamide are given fiy filler, *91**- 


TOLUENE SULPONJUlIBEg o, « and j» 

Solubility of Hun is Wat** \t <ti 


t flfflftfluM 

Amine of « Toluene Sulfonk At id 

*4 ** M a* *, 

W1 

it ** ^ »* • a <4 


■ t+rha t |*f |.*l#f 

%*i mi 

t (* J4 
? Hi j 

J *$<» 


Freezing-point data for Mixtures <*f toluene ^uir»»B«**i 4 e-s are fives ti 

Dobrjansky, »<m and i.y McKie. tuid. 


TOLYLENE DIAMINE * CH # .C,H s <NH f i,. 










Ti'i iliio Carbon Di LACTYL ACID HOOC.CH.(CH : ,)S . CS.S(CII 3 )CH.COOH. 


Solubility of the Stereoisomeric Forms of This Acid in Wate4i at 23 ° 


(Holmbcrg, 1921 .) 
CompOiiml. 


Gms. cmpd. 

M. pt: per liter sat. sol. 


Meso Tri tlvio carbon di lactyl acid . io4~io5 5*7.4 

liaceni » » » » . 1 54-i 55 3.o3 

Dcxiro » » » » . i 36 ~i 36.5 10.6 

Lae vo » » » » . - 10. (> 


LACTOSE (See Sugars, pages 711-7159. 

XANTHOGEN SUCCINAMIDE. 

SOLUHJMTY OF THK STEItKOISOM E1UC FoHMS OF (3 XaNTIIOGF.N SlJCCINAMlDE ACID, 

IK) OC.CH (GS.OC 2 ir 5 ).CII a CO NIL 2 , in Water at 25 °. 


( Holmbcrg and Leandec, 1917 .) 

Isomeric Form. M. pi. Gin. mols. per liter. Gms. per liter. 

I n act i ve. 1 v?f>° 1 v>.(>° o. oa 19 5 . .>.0 

Dextro. i34 m -i35° 0.0190 4« r >° 

Lae vo. 1 > 4 °-1 35 ° 0.0190 - 4 . 5 o 


METHYL CYCLO HEXAHONE C ? H 12 0 . 

100 gms. H g 0 dissolve 2.2 gms. C 7 H 12 0 at 20°. 

100 gms. 0.4 normal aq. sodium oleate solution (= 10.8 gms. Na oleate 
per 100 gms. solution) dissolve 22.5 gms. C ? H 12 0 at 20°. The emulsions 
separate in 20 minutes. (Smith, 1932.) 


HexahydroBENZOIC ACID CH 2 (CH 2 .CH 2 )2.CH.COOH. 

100 gins. I I 2 0 dissolve 0.201 gm. of the acid at 15 0 , d. saturated solution = 1.048. 

(Lumsden, 1905.) 

HYDANTOIN of dl LEUCINE C 7 H l2 0 2 N. 

Solubility of Hydantoin of dl Lbucinb in Aqueous Ethyl Alcohol at 25 0 . 

(McMeekln, Cohn and weare, 1935.) 


vol. % C 2 H s 0 H 

d. or 

On. Mols. C ? H 12 0 2 N 

Vol. % CgHgOH 

d. of Om. 

Mols. cy^cyr 

In aq. solvent 

sat. sol. 

per liter sat. sol. 

In aq. solvent 

sat. sol. per 

liter sat. sol. 

0.0 

0.9972 

0.0124 

0 

0 

00 

O.8610 

0.162 

lo 

0 

0 

0.9730 

O.O186 

90.0. 

0.8314 

0.154 

40.0 

0.9470 

0.0444 

100. 

0.7922 

0.100 

60.0 

0.9107 

0.0951 




PIMELIC 

ACID (CH 2 ) 5 (COOH) 2 . 




Distribution between Water and Ether at 25 

;°. (Chandler, 1908.) 


Mols. (CH 2 ) b (COOH) 2 per Liter. 


Dist. Coef. 



f . 

-A- N 

Dist. Coef. 2 

Corrected 



Aq. Layer, a. 

Ether Layer, b. 

b 

for Ionization. 



O.OO998 

O.OI407 

0.7095 

O.67O 



O.OO702 

O.OO979 

0.7170 

O.670 



O.OO480 

O.O0667 

0-7195 

O.663 



O.OO284 

O.OO380 

0.7480 

O.663 



O.OOI79 

O.OO253 

0.7075 

0-653 



100 gms. benzene dissolve 0.0199 gm. (CH 0 )(COOH) 0 at 25°. (Verkade 

J _ T . _ 1 C £> 4 
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C 7 H| 2 0 4 

r p MethylADIPIC ACID , • !l, , *11 <11, ' <*..11 

100 pm, 11*0 dimih* Li; R»». r .5 O-JOli «:!!,», <iilCli,,t;«> uff at ^ 
and *443 gm«. at .*o°, ^...irfo**/ 

PROPYL SUCCINIC kClto .j 

Freezing-point data for mixture-* yf the *ftn ally ^uvr Hswrs of 
propyl succinic, acid and hexyl w* mu .v id are given t.y firemans 

and van der Haegen, ioij. 

ETHYL MAL 0 NATR CHgKXXXgN h 1 fi . 

loo cc H 2 0 dissolve j.uH gm. CN^ !! p i at 2su \ f ^thi-nka agtf 

Kahn, 1931*1 

BUTYL MAL 0 NIC AC I D I annual 1 . 

100 gms. H^O dissolve io &»7 gm, suflfl!* ^ at *r.‘\ 

100 gms. C e l! fi dissolve o.*m 

iVefkade and fr^ips, Jf, 1930a. 


TRI GLYCINE HYDANTOIC AC Ill i%ll u <VV 

Sottimm tH Wa?I» A#» t# Etutt. A|.(-t«MOt At -»*/'. 

«l»l mm»*. iMfe . . 


Solvtnt 


4 , »f #*f . * •< i. 


**> - # i* 4f: <’ r *» 4 i*r H«#f a*u »ot* 


Water i.otm 

Ethyl alcohol 0.7851 


O ■ M* 4 f ’ 
m * u«mo 7 ? 


FORMYL LEUCINE iMCIKmiJtlH. 

Sown urn or Fouhyi. tiwcma in Auttaott* fcttm. As.i:»i*t»t at j$ f| » 

(WntftMA* triMt Alt’? m*t*< t* m, . 


YOl. % 

a. of 

o». tei. 

¥*l. $ 

x. d 

m* mu 

CgH^OH 

mi* 

¥1# ** r 


**«. 

‘WiV l#f 

m 8oiwt 

mU 

llwr mi, ast. 

Ol 

*■■■*, 

;u#r wr. ft»i. 

0.0 

1.0006 

0.18s 

?u 

0. «* n * *# 

2. IU 

ao 

O.980? 

0 - 4'«9 

Aw 

0 * *■# 

2. 1*46 

40 

0.9714 

t. »6j 

mo 

M * *1 1 H .1 

2 * 4 i?CI 

60 

0.962a 


iOtl 


1.794 


HEPTANE /HllMaf.i rjj 

I°0 gm. Mt. Hulutiotl ..f lil'Jit.ltM' 111 ttalrr r,,„l. in 41,,,,,! ...... , U <11 (.11, 

* t,5 °- s - , , ' I..I.J ini* 

8 #m 1 ; 10 *M i*t. M „ If* , !** :$»,% ptt», 

CH, (CH,) S UI, at 1H .. tni ; 
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C7H14 

Equilibrium in the System Normal Heptane, Phenol and Water. 

(Vondracek and Dostal, 1936.)* 

The temperatures of appearance of opalescence in known mixtures were de¬ 
termined. The following values for 20° and 30° were obtained by graphical 
interpolation. 



Results at 20 0 



TResults at 30 0 


Gms. per 

100 gms. homogeneous mixture 

Gms. per 

100 gms. homogeneous 

mixture 

<V*14 

c 6 h 5 oh 

h° ' 

/_ C 7«H 

C^OH 

h 2 o 

8.77 

86.89 

4.34 

10.29 

85.44 

4.27 

6.22 

85.27 

8.51 

7.27 

84.32 

7-8.42 

4.82 

82.78 

12.40 

5.59 

82. 12 

12.29 

3.96 

80.06 

15.98 

4.60 

79.53 

15.86 

3-37 

77.22 

19.30 

3.84 

76.95 

19 c 21 

2.96 

74.68 

22.36 

3.39 

74.35 

22.27 


The critical solution temperature of mixtures of normal heptane and 
liquid sulfur dioxide is 19 0 and the reciprocal solubility curve at this 
temperature is practically flat between the concentrations so and 90 mol. 
percent S 0 g . (Leslie, 1934-) 

Freezing-point data are given for mixtures of normal Heptane and: 

Beiizene (Ormandy and Craven, 1926.) 

Phenol (Campetti and Delgrosso, 1913*) 

Tri methyl pentane (Smittenberg, Hoog and Henkes, 1938.) 

METHYL CYCLO HEXANE C fl H 11 CH 3 . 

Equilibrium in the System Methyl Cyclohexane, Phenol and Water. 

(Vondracek and Dostal, 1936.) 

The temperatures of appearance of opalescence in known mixtures were 
determined. The following values for 20° and 30 0 were obtained by graphical 
interpolation. 

Results at 20 0 Results at 30 0 


Gins, per 100 gins, homogeneous mixture Gms. per 100 gms. homogeneous mixture 


r c « H n cli 3 

C 6 H 5 0H 

.“V A 

r Vu “3 

c 6 h 5 °h 

H 8° 

21.14 

75.11 

3-75 

26.12 

70.37 

3.51 

17.31 

77.29 

5.40 

20.73 

74.09 

5.18 

13.74 

78.43 

7.83 

15.98 

76.40 

7.62 

10.l8 

78. 12 

11.70 

11.62 

76.87 

11.51 

8.40 

76.36 

15.24 

7.98 

73.64 

18.38 


The critical solution temperature of mixtures of Methyl eyelo hexane 
and liquid Sulfur Dioxide is 15 0 and the reciprocal solubility curve at 
this temperature is practically flat between the concentrations 40 and 90 
mol. percent S 0 g . (Leslie, 1934.) 

Freezing-point data are given for mixtures of Methyl cyclo hexane and: 


Carbon disulfide(s) (Hexane(s) 
Cyclohexane(4) Nitro toluene(i) 

Hydrobromic acid( 3 > 


(Pentane(5) 
Toluidine(1)(2) 
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OENANTHOL (EnanthaldehydH 

FhEK’/.I NU-PoiNTS OF MlXTVIll-.it ill t »I N A N I II111 \Mi \V AU II. Niixriluyu, (HI*.) 


t «» (>f f Jlt • %nl jin *rnl » It, O Ut neOno s *‘0.1 t'li-ov 

. i *«» 

—4'i. r ) (Enter.). trace IM* pirmit * ' V *. H, *< MI- ; U 

4 - 11 . 4 .... **•' iuu la\ers 

4-11.4... °' OI 4 f , Sl 

- o.o $8 (Kutec.)..*. «»■••*«* * *»t 

0.0. «»•«* Irr 


Tho solubility ef mmnntlud in water at it".* wan found t» I*r m. i gin.} n.ot*)gm. 
mol.) Cflf^O per urn gms. sat. hoI. 

HEPTYL ALCOHOL /Mill;.* II ‘ H^H 

SoU'tUt.lTY or Jf Iti l’i vt At * IN \\ Mi II, I lihm »•. irj* 

The determinations were made by the *y nthette method »t?>d from the curve 
obtained, the following result?* w«re tend. 

t”- V1 ’ 1 

c.iuk. <:ii a (<:n # i,c:ii. f uii in*» n» 'm. •»»•! ««.i * * »*, 1 , ♦* »»,»»* *». >„k , *«, i » * n, j1 o .*1 > 

An approximate determination at tH*‘ g*t*»- »?.$«> gm |*» 1 u»# mt. *»d. 

100 gms. sat. solution of normal Hep 1 yI aliuhol tn watrr contain 0,181 
gms. CH 3 (CH E ) 6 CH g 0 H at a§ c . (Butler, Thomson and Mm !cnm?n. ig is j 


DIPROPYL KETONE tC^I^O). 

Solwbiuty or iJiHiortt Karuax t# teAt»s. 

(ureas, ftlot*i#»* «*»! s*y;ur. i&tw,$ 


1 ° 

•-**. . s ■ . t tu, 

t*»r U4>. caa, 

0 

1 

10 

ti.oaM* 

3 ° 

0.0.1 in 

SO 

11» 0 jH S 

7 S 

0,0 4*14 


METHYL AMYL KETONE tCH s HC 6 ll,, HX5. 


100 gms. sat. sol. of nM*«hy! amyl kvionv in wsir-r mnt.un i.*/•, ,*»•.. 


CH 3 (C 5 H n )C 0 at as 0 


100 gms. sat, sol. of water in methyl amyl feeioor vmi.un a.ifi gms 

* Park ami Hof man, 19:1a. 1 


at as 


HgO 


UREIDE OP GLUCOSE CH,Olf.(aiO|ft # CH N\t U NH*. 

100 gms. absolute ethyl alcohol dissolve u 04 got ttretilr *4 g!m *nr at 

“ methyfaicofiol " u.jj " 

ivWfi, 

AMYL ACETATES (normal and isoi . 

100 cc H 2 0 dissolve o.a cc normal amyl acetate at ;u', 

100 cc H g 0 dissolve o.a cc (juaVI i ho my l ar.et^te ,*?. *?« ! \ 

t Trati!**', i !iafir rof i, 1H95.) 


100 cc H g 0 dissolve 
1930.) 


o.a cc secondary amyl acetal** at 4*; A U’ark and Hopk: 
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Reciprocal Solubility of Amyl Acetates, Ethyl Alcohol and Water. 

(Pfeiffer, 1892.) 

Results for Normal Amyl Acetate Results for Iso Amyl Acetate 


Composition of Homogeneous Mixture Composition of Homogeneous Mixture 


'cc C^Ogfn) 

cc CgHgOH 

cc h 2 o ' 

/ cc“c 7 H 14 0g(lso) 

cc CgHgOH 

cc HgO’ v 

3-0 

3-0 

1.76 

O.41 

5*0 

7.0 

3-0 

9.0 

9-03 

0.7 

5.0 

6.0 

3-0 

15.0 

17.52 

1-31 

5*0 

5-0 

3-0 

2 1.0 

26.99 

3-0 

5.0 

3 *'61 

3-0 

27.0 

37.23 

4-0 

5.0 

3.01 

3-0 

33-0 

48.41 

5.0 

5.0 

2.60 

PROPYL BUTYRATE Cgll, 

7 cooc 3 h 7 . 




100 gms. 

H 2 0 dissolve 

0.162 gm. 

C 7 H lA at 17 °’ 

(Fiihner, 

1924.) 

Reciprocal Solubility of Propyl Butyrate Ethyl 

Alcohol 

and Water. 


(Bancroft, 1895.) 


Composition of Homogeneous Mixtures Composition of Homogeneous Mixtures 


/-occ 7 h 14 - 

Og cc CgHgOH 

.cc ~Hg 0 ~\ 

/ “ c 7 h 14 0 2 

*£c"CgHgOH 

cc HgO 

3.0 

3*0 

1.19 

3*0 

O 

iH 

C4 

19.68 

3.0 

6.0 

3-55 

3.0 

24*0 

23.72 

3.0 

9.0 

6.13 

3.0 

30.0 

32.10 

3.0 

12.0 

9*05 

3.0 

36.O 

41.55 

3*0 

15.0 

12.31 

3-0 

42.0 

51.60 

3*0 

18.0 

1 S -90 

3*0 

48.O 

62.40 




•3*0 

54-0 

73*85 

nBUTYL PROPIONATE 

C 3 H 7 C 00 C 3 H 7 . 




100 cc 

HgO dissolve 

0.2 cc n butyl propionate 

at 2s 0 . 

(Park and 


Hopkins, 1930.) 


ETHYL VALERATES (normal and iso) C 4 H 9 000 C 2 H 6 . 

100 cc fi 2 0 dissolve 0.3 cc ethyl valerate at 25 0 . 

100 cc HgO dissolve 0.2 cc ethyl iso valerate at 20°. 

100 cc ethyl iso valerate dissolve 0.4 + cc HgO at 20°. 

(Pfeiffer, 1892; Bancroft, 1895.) 

RRbciprocal Solubility of Ethyl Valerates, Ethyl Alcohol and Water. 

(Pfeiffer, 1892; Bancroft, 1895.) 

Results for Ethyl Normal Valerate Results for Ethyl Iso Valerate 


Composition of Homogeneous Mixtures Composition of Homogeneous Mixtures 


cc c 7 H u o 2 (n) 

cc CgHgOH 

cc HgO ' 

'cc C 7 H u Og(lso) 

cc CgHgOH 

0 

0 

0 

3.0 

3*0 

1.42 

0.15 

5*0 

10 

3*o 

15.0 

14*13 

0.23 

5*0 

8 

3*0 

27.0 

31-62 

O.46 

5*0 

6 

3.0 

39.0 

53*13 

0.72 

5*0 

5 
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iso AraylACETIC ACID C„H, . 

Distmbution of mo AMVLwmc Am, Wvn.n .no Xvt.F.m.; at i*. 


, Smith, W % l‘»33 

Mi lUmolv ».» <5« n £»- *”•* lu " f * ,f 

11,0 la>«T 11 ‘ x ' 5 

O.079? 

().? 1 *> 

O.H7 f > 
o.Hf) 


u, S »H 

1 1 ». S % 

. t;’»» 

t U, f \ 

i , i i 1 > 

0 <*; 

7 .»»» 

>)■»; 


ENANTHIC ACID (Heptoic, Heptylir) ( % U ;1 U-H ; J XX)lf. 

100 gms. HoO dissolve 0 . 34 * R». CfLiHi,,».mm At i*A t faimndou, 1905.) 
100 gms. HgO dissolve 0,2a gro, /WH At ju*\ lUprt/ and 

Rimskaja, 1931-) 

Results for the distribution of Knant hu and !>«MwtTn water and olive 

oil at 23 0 are given by Bodansky, 1928. 

AMINO CAPROIC HYDANTOIC ACIDS . ' *»ml F . ‘^Hu’bV 

SOLUBILITY OF K.ACH SbPAKATIU.Y IN WaTNN AHB Of»«« Sol.VAKT.H AT JS B . 
{Hemafctn. C4w w**ar*». 


a 

Amino Caproie 

Hydantme Acid F 

Amm* F.iprmt 

Hydantoic Acic 


w. pt» 

2 ldievrf* 

*« i>i., " 

v»u ‘Bi,« 

Solvent in 

d. of aat. 

i#s. md a. u J VV. 

a* ■d sat. 

or. Hid 1, 

each case 

aoiutJon 

par liter fiat . md , 

r<d«t i>m 

t*r litar »at. «ol. 

Water 

0 . 9972 V 

0.00 09 

0 , 00725 

0.0009 

Formamide 


0.lb5 


-■ 

Methanol 

0.79390 

0 - U 2 3 



80 % Ethanol 

0.85947 

0.0807 

0/85090 

O.OJ22 

90 % Ethanol 

0.82920 

O.0803 

0.82OOI 

0.0228 

100 % Ethanol 

O.78885 

0.0477 

0.780 JO 

0 . 007 S 8 

Butanol 

0.80739 

0.01780 

tl »Bilb4 | 

a.00278 

Acetone 

O.78588 

0 . 004 b 1 


— 


i BUTYL URETHAN C 4 H 0 .NH.OOQCyi r 


100 gms. H £ 0 dissolve 2,092 gms, at iFuhner, 1934.) 

2- METHYL HEXANE t CH £ } £ CH ( CH a \ £ CH £ CH S , 

The critical solution temperature of mixtures, of ^-Methyl Hexane and 
Sulfur Dioxide is 18° and the reciprocal solubility curve at this 
temperature is practically flat between the concent rat. ions 38 and 83 

mol. percent S 0 2 . (Leslie, 1934,) 

2,2,3-TRI METHYL BUTANE CH«CH^ I ^CH tCIt 3 1 f :ii B , 

Freezing-point data for mixtures of tri anil tetr* methyl butane 

are given by Smitten berg, Hoag and Hen ken, 19:18. 

HEPTANE C ? H la . 

100 gms. H 2 0 dissolve 0.005 gm» C ? H ie at ilnibnrr, 




fl HEPTYL ALCOHOL 
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C 7 H ,6°, 


Solubility of n Heptyl Alcohol in Water. 

(FUhner, 1984 .) 


t° 

Gms. Cl 7 H 16 0 
per 100 gras. H g 0 

t° 

Qras. C^O 
per 100 ^s. HgO 

18 

0.10 

100 

O.285 

70 

0.125 

110 

0.355 

Bo 

0.17 

120 

0.430 

90 

0.225 

130 

0.515 


100 gins. sat. solution of normal heptanol in water contain 0.18 gm. 
C ? H 16 0 at 2$°. (Butler, Thomson and Maclennon, 1933.) 

Reciprocal Solubility of Isomeric Heptanols and Water. 

(Glnnings and Hauser, 1938 .) 


Heptanol 

t>. pt. or d. or , 

t 

heptanol heptanol 

3 

Gms. heptanol 
per 100 gms. sat. 

Gms. HgO per 

100 gms. sat. sol. 

2,3,3-Trimethyl butanol 

-2 130.3~8 0.8380 

40 

sol. in HgO 

2.20(0.8352) 

In heptanol 

5 . 28 ( 0 . 9902 ) 

3-Ethyl pentanol-3 

143 . 1-2 

0.8402 

20 

1.91(0:8541) 

5 * 75 ( 0 . 9964 ) 

It M 

11 

11 

25 

1.68(0.8502) 

5. 76 ( 0 . 09957 ) 

it 11 

n 

11 

30 

1 . 50 ( 0 . 8457 ) 

5 . 79 ( 0 . 9945 ) 

it 11 

11 

11 

40 

1.26(0.8366) 

5.69(0.9921) 

2,3-Dimethyl pentanol-3 

139 • 6 -J 3 

O.8365 

20 

1.87(0.8513) 

5.89(0.9965) 

n 11 

n 

it 

25 

1.64(0.8470) 

5.88(0.9961) 

11 11 

11 

n 

30 

1.43(0.8430) 

5*88(0.9945) 

2,3-Dimethyl pentanol-2 

138.5- 

139-0 

0.8307 

20 

1.69(0.8477) 

6.31(0.9964) 

11 it 

II 

11 

25 

1.54(0.8441) 

6.31(0.9955) 

ii 11 

II 

it 

30 

1.40(0.8404) 

6.29(0.9943) 

2,4-Dimethyl pentanol-2 

132 - 5 - 

133 - 5 

0.8100 

20 

1 . 50 ( 0 . 8279 ) 

6.51(0.9962) 

n 11 

II 

n 

25 

1.34(0.8240) 

6.52(0.9954) 

it < 11 

II 

11 

30 

1.22(0.8199) 

6.51(0.9943) 

3-Methyl hexanol-3 

142. 7-9 

0.8202 

20 

1 * 35 ( 0 . 8348 ) 

5.22(0.9967) 

n it 

• 1 

ti 

25 

1.19(0.8312) 

5.25(0.9958) 

11 11 

II 

ti 

30 

1.07(0.8272) 

5.27(0.9946) 

2-Methyl hexanol-2 

143 * 0-2 

0.8093 

20 

1.08(0.8268) 

6.22(0.9967) 

11 11 

11 

11 

25 

0.97(0.8233) 

6. 35 ( 0 . 9958 ) 

n 11 

11 

11 

30 

0.87(0.8199) 

6.44(0.9946) 

2,2Dimethyl pentanol-3 

134 * 7 ” 

135.1 

0.8224 

20 

0.88(0.8329) 

3.00(0.9971) 

11 it 

11 

11 

25 

0.82(0.8289) 

3.06.(0.9962) 

11 ti 

n 

11 

30 

0 . 79 ( 0 . 8253 ) 

3.12(0.9950) 

a,4Dimethyl pentanol-3 

138.4-9 

0.8254 

20 

0 . 78 ( 0 . 8351 ) 

3.21 (0.9974) 

it n 

ti 

11 

25 

0 . 70 ( 0 . 8315 ) 

3.32(0.9965) 

11 11 

11 

11 

30 

0.67(0.8271) 

3.44(0.9955) 


The figures in parentheses are densities of the saturated solutions. 
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STJLFONAL (CIl l )*r.(S 0 1 c: 1 l!t),. 

SOLUBILITY OF StU.FONAl, IN StVIUt-U, hot,V *■* Nl'“i. Fab’k. MM.I 

Constant agitation was employed ami equilibrium w.h approached from above 
and below. The aqueous saturated Ktdulmus analyzed by extracting with 

chloroform, evaporating and weighing the residue. 



Umv 

(CiiiM:,so l CfU 

3 

tim% 

^Tf s ',c 



|i**r tw gm». 

SoUrr 

*»**■*' |{fj»si. 

Solvent. 

t*. 

iat *oi 

V %*C -ml. 

Water.. 

18. 

0, 2 ’U> 

Chloroform.. . 

20. uTu6 

» . 

'* 7 * 

100. 

o .448 
n. 11 

0. » 3 t 

51 ethylene chh»ri»lr(t Jl 1 !l. 
Heft /cut*.......... 

»(». \ \ 
i:« 7 -'«* 

*0, ti.77 

Aq. 2% NaCl... 

18. 

Kt.M 1 Acetate. 

Aq. 00% Alcohol. 

16. 

i .Six 

Toluene....... 

-Mi. 4 -<>T 

Ether. 

i 5 . 

1. 2 > 

Turbot* Telrarhlm ole. .... 

Ml, O t)f» 


1-. 

i.:n 

Carlin a 1 hMjlbdr ......... 

io, 0, »jffi 

» ... 

V* 

«!)• 

1 . *7 

Aq, Urethun*. . 

t 1. *7 


* Composed of l part Urothaa t 1 V? p»rt* Water, 4 1 

10 cc. of horse serum dissolve 0 . 015 gm. sulfoiml at 'm u . The distribution between 
horse serum in contact with olive oil was 0.0rTt gm, sulfonal per m tv. of serum 
layer and 0.0027 gm. per 10 cc. of olive oil layer. \MJo, um,j 

xoo gms. benzene dissolve o.?6t?l g«s. Sulfonn! at asT iWarren, 1933, 
100 gms. sat. sol. of Sutfoaal in 95. j Vo l. % t^HyUH contain 3,4.41 

gms. C 7 H la 0 4 S a at as 0 - 

100 gms. sat. sol. of Sul fonal in 04.4 Vo!. % contain 13.36 

gms. C ? H 10 0 4 S 2 at 25°. (Schnellbath and Rosin, iu.ti .1 


Ethyl and Methyl Sulfon METHANEf 


Solubility in Wait a ano in •*»>* ; Ah nmu,. 

Compound. Formula. t* fjSELi ** Authority. 

\\ *|r| *j*C' r \?t *H**i 

SulfonaJ (CHj)»C(SO»C'»IWj 15.5 on 1 i% hurried* -and Plinth* w.iT 

Tetronal (CtlUlsVfSOiC'iHOt 15--Jo o iH H 11 Ot.pitffr J«i 4 O&Mtr*, t ***$.) 

Trional (CH 3 )(C*Ih)C(S(hC*I h)a 15 30 0.3* 0,0 


100 gms, petroleum ether dissolve 0,41 pm, Trional At as®. 

(Warren, 1933.) 


Freezing-point data for mixtures of Sul tonal and: 


Acetanilide!a) (3} 
"+ PhenacetineU) 
" + SalipyrineU) 
Antipyrine(n) 
"■fPhenacetinefa) 
"■f Ureal 5) 

" + Salipyrine(s) 

P NaphthoK 1) 

Naphthoi + Salol(i) 


FhenacetinelaH 3! 

” + Acetanilide!af 
" + Antipyrineta) 

" + Urea!a) 

“ + Resorcinollal 
Resorcinol (a)(3) 

M + Phenacetineta) 
Sal ipyrinel 3 ) 

" + Acetanilide!41 
** * Urea! %\ 


Salolf hi 

" f F Naphtha!(1) 
llreat ai I 3) 

M * Ant spyrinel51 
" i Phenacei: ine'{ a) 


(x) Bianchini, 19x4; (a) Hrynakowski, 31934; I 3) Hrynakowski and 
Adamanis, 1933a; (4) Hrynakovmki and Staszewski, 19:16* ! $! Hrynakoveiki 
and Szmyt, 1938a; (6) Ouercigh and C&ri&gnari, 1913, 
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c 7 h 17 

HEPTYL AMINE n GH a (CII 2 ) ; ;CH 2 NU 2 . 

Distribution of Heptyl Amine at £ 5 ° Between : (Smith, 1921, 1922.) 
Water and Ether. Water and Xylene. 

MllHmoUs. per liter. MUlimols. per liter. 


.0 layer (C t ). (C 

igllgljO layer (C 2 ). 

c, 

< 

1 L 0 layer (C*). 

C 6 II,(Cir s ) a layer (C 2 ). 

Ci 

0. 120 

i - 4 1 

11.75 

o.o 83 

0.917 

1 1.0 

() . 200 

3 . io 5 

15 . 5 

0. 15*2 

1.848 

1 * 2.3 

0.27 5 

5 .i 45 

18.7 

0.270 

3.780 

1 . 3.8 

o .385 

8.00 

20«8 

0.438 

9.562 

21.8 




o .445 

9 .565 

21.5 


TRI BROMO PHENOL ACETATE Cfl 3 C 00 C 6 H 2 Br 3 . 

Freezing-point data for mixtures of Tribromo Phenol Acetate and s 
Tribromo phenol are given by Boeseken, 1912. 


TRI FIUO TOLUIC ACID 2 C 6 H 4 CF 3 000 H. 

100 cc H 2 0 dissolve 0.48 gm. 2 C 6 H 4 CF 3 C 00 H at 25 0 . (Brouwer, 1930.) 


PHTHALIMIDE 0 C«H< < (CO), > NH. 

100 gms. H 2 0 dissolve 0.06 gm. phthalimide at 20-25°. (Dchn, 1917.) 

44 pyridine 44 14.15 gms. 4 4 44 

44 aq. 50% pyridine “ 7.74 “ “ “ 


PHTHALIC ANHYDRIDE CoH 4 <£q> 0 . 

Solubility in Water. 

(van der Stadt, 1902.) 


All determinations, except first three, made by the Synthetic Method. See 
p. 292 

* r* _ rr - - - 


t°. 

Gms. CglhOa per 100 Gms. 

Mol. per cent 
CgH<Oj. 

t°. 

Gms. QH4O3 per 
roo Gms 

Mol. 
per cent 


Water. 

Solution. 


Water. 

Solution. 

c 8 h 4 o 3 . 

0 

O.OO295 

O.OO295 

O.OOO36 

189.5 

IO76 

91.66 

56-73 

25 

O.6194 

0.6150 

O.O754 

188.8 

1265 

92.68 

60.63 

50 

1.630 

X .604 

O.I98 

187.1 

1474 

93-65 

64.22 

135*9 

94 - 3 ' 

48.54 

IO.3O 

181.8 

2332 

95.88 

73-95 

165.4 

210 

67-75 

20.36 

176.2 

3334 

97.07 

80.23 

179.4 

3 I 9-3 

76.13 

27.98 

169.4 

5745 

98.28 

87.49 

186.2 

449.6 

81.81 

35*37 

130.9 

3757 ° 

99*72 

97.89 

189.6 

546.1 

84.50 

39-93 

131 

83OIO 

99.86 

99.02 

191 

821.5 

89.19 

50 

131.2 

00 

100 

100 

190.4 

863.4 

89.62 

51*24 
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Solubility of Phthalic Anhydride in Carbon Disulfide. 




(Arctowski, x8**s; 

Ktard, 1894.) 




Gms. CgHA 
per too Gms. 
Solution. 

r. 

Gms. r„HA 
per 100 Gms. 
Solution. 

t*. 

Gms. C«H 4 0 . 
l«*r ioo Gms. 
Solution. 

-112.5 

O.OI3 

+ 10 

O.3 

70 

2.3 

-93 

O.OI3 

20 

0.7 

90 

3*7 

— 77-5 

O.Ol6 

30 

0.8 

too 

S 

~ 4 ° 

O.O3 

40 

1.2 

120 

8 

— 20 

O.06 

So 

i -3 

140 

*3 -3 

— xo 

O.IO 

60 


160 

20.7 

0 

0.20 



180 

30,2 


ioo gms. 95% formic acid dissolve 4.67 gms. phthalic anhydride at fo.H®. 

CAit'hftn, no \) 

100 gms. pyridine dissolve 83.5 gms. phthalic anhydride at 20 25'*. njt?,) 


Freezing-point data are given for mixtures of: 

Phthalic anhydride 4 * Butyl phthalate(Lombaers, 1924 .) 

" " + Sec. Butyl alcohol " " 

" " 4 * Naphthylene (Monroe, 1919 .) 

" " 4 - Phthalic acid “ " 

" n 4 - p Toluidine (Punch in and Zwadinovic, 1933 .) 

" " 4 * Phthalirnide (Grimm, Gunther and Titus, 1931 .) 

'Active and Racemic Phthalic acid mono butyl esters, (Lombae rs, 1924 .) 


PHTHALYL CHLORIDE C, COO Cl )*, 

Freezing-point data for mixtures of «y metrical (m. j»t. tV*« and UKymetfica 
(m. pt. 88°~89°) phthalyl chloride are given by Omiuyi, 1919. 


VitroPHTHALIC ACIDS o and m (Iso) C,H,(N 0 ,)(C«Oin,. 

Solubility of the Several Nitro Phthalic Actuh in Water at 35”. 
(Holleman and Huitinga, 1908.) 


Add, 


M, pi 


a Nitro Ortho Phthalic Acid S30 

Symmetncal Nitro Iso Phthalic Acid (anhy.) 2 « -so 

A “ “ “ “ (hydrated) ^0 

Asymmetrical “ “ “ ' j,,' 

Vicinal “ “ « 


Gm». Arid 
f*rr too Ciim. 
Sal Solution. 

2 . 04H 

very soluble 

0.220 

0.157 

0.067 

0.216 


The authors also give several tables showing the solubility of one of the above 
compounds m aqueous solutions of another. These data are made the basis of 

t n ; v ^ l 7!u Saiublhty me , thod for determining the comixietiuon of unknown 
mixtures of these compounds. 
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W 2 

FENTA NITRO PHENYL ETHANE a,4,6,2*,4* C 2 H 3 (N0 2 ) g .C 6 Hg(N0 2 ) 3 . 

ioo gms. H 2 0 dissolve 0.007 gm. penta nitro phenyl ethane at 27 °, 
0.017 gm. at so 0 and 0.095 gm. at ioo 0 . (Desvergnes, 1926.) 


Ortho PHTHALDEHYDE C«H 4 (CHO),. 

Solubility in Water by Determined the Freezing-Point Method. 

(Seekles, 1923.) 


1 st. f. pi. 

2 nd. f. pi. 

MoI.VoCJhiCHO),. 

1 St. f. pi. 

2 pd. f. pt. 

Hoi. 9 /o C^H a (CHO ) 2 

53.2 

- 

IOO 

45.4 

- 

0 . 693 * 

46 . t) 

45.1 

63.97 

35.0 

- 

0.68* 

45.6 

... 

5 j . o 5 

25.0 

- 

0.662* 

45.4 

45.0 

54 .10 

i 5 .o 

(60) 

0.637* 

45 .2 

- 

52 .81 

- 

—O.61 

o .64 

45.0 

- 

5 i . 4 ^ 

—o .55 

- 

0.552 

45.3 

±07) 

5 o.oo 

- 0.44 

- 

o .463 

45.4 

45.0 

48.45 

— 0.38 

- 

0.374 

45.4 

45.0 

47-°3 

— 3 o 

- 

0.285 

45.4 

( 45 . 4 ) 

45.68 

—0.09 

- 

0.089 

45.4 

( 45 . 4 ) 

38. 7 3 

—o.o 5 

- 

o.o 36 

45.4 

( 45 . 4 ) 

33.33 

0.0 


0.0 (= H a 0) 


The figures in parentheses show the temperatures of separation. 

* These determinations were made by direct measurement of the solubility of the compound in water 
the results show the formation of the monohydrate C 6 H*(CH0) a .H a 0. 

PHTHALIDE C 6 H 4 C00C H 2 . 

Freezing-point data for mixtures of phthalide with acetamide and with 
tri phenyl guanidines are given by Lautz, 1913. 

PHENYL Dichlor ACETATE C 6 H 6 C1 2 C.C00H. 

Freezing-point lowering data are given for mixtures of phenyl dichlor acetate 
and phenyl chloro brom acetate by Crpmpton and Triffitt,. 1921. 

Aldehyde BENZOIC ACIDS C00H.C fl H 4 CH0. 

Solubility of Ortho, Meta and Para Aldehydo Benzoic Acids in Water. 

(Sidgwick and Clayton, 1922.) 


Results for Results for Result* for 

o COOH.C 0 H 4 .CHO. m COOH.C 6 H 4 .CH<X p COOH.C # H 4 .CH.O. 


Temp, of 

Gms. 0 COOH, 

Temp, of 

Gms. mCOOH. 

Temp, of 

Gms. p COOH 

solid-liquid liquid-liquid 

C 4 H* CHO per 

, solid-liquid 

C 8 H 4 CH 0 per 

solid-liquid 

CgH'CHO per 

equilibrium., equilibrium.. 

too gms. sat. sol. 

equilibrium. 

100 gms. sat. sol. 

equilibrium. 

100 gms. sat. sol. 

100.5 - 

100.0 

175.0 

100.0 

25o:o 

IOO 

75.0 

91.66 

140.0 

86.76 

191.5 

79-4® 

64.5 

87.20 

132.9 

81.88 

181 .5 

49.60 

58.i 

81 ,5o 

121.5 

70.72 

1 58 .9 

3a.46 

53.2 39.2 

59.48 

116.6 

58.87 

iSo.g 

19.08 

5i .8 44-0 

40.83 

114.6 

49.45 

i42.3 

10.24 

49-9 45-75 

39.10 

11 3.5 

40.28 



48 . 9 a 43-3 

ao. 00 

1 12.3 

^9-97 



46 .i n.i 

9.38 

110.7 

19.87 





107.5 

11.11 





99-7 

4-9* 





Solubility of Ortho, Meta and Para Aldkkydo Bknxoic Acids in Benzene, 

{ Sidgwiok tad Clayton, 1933 . ? 

Results for 

m COOil.C^.CHO. 


Results for 

o cooh.c $ h a oho. 


Results for 

p cooH.c t i! 4 .CHo. 



Om«i, 


tints 


Cm*. 

Temp. 

« COOU.CJIj.CHO 

Temp 

m i:OOII C*li, CtIO 

Temp, 

P COOH.QIliCHC 

of Kolld-n<{ul(i 

per HK> gins. 

of solid-liquid 

p«T ItW 

of solid" liquid 

P*m too jsm«. 

equilibrium/ 

sat, sol. 

equilibrium 

sat. «nt 

equilibrium. 

sal. sot. 

84.0 

8 l ,4 

175.0 

too 

a 5 o.o 

*00 

77.8 

64.09 

154.5 

73.36 

196.0 

2.40 

75.7 

4g. 5 o 

*49 9 

56.98 

13 *. 9 

1.4* 

73.9 

35.88 

>49.7 

43.84 

no.a 

0.98 

72.3 

21.87 





(>(>. 7 

ro. if> 






PIPERONAL CH 5 . : O, > O t II 3 .CIIO. 


100 gms. Carbon Tetrachloride dissolve f»q,A gout, CH, # 
» Chloroform » aoo.H 


:* C 4 H^CH0 at io\ 

| Pawlnwakl, li»W, 193 «.) 

Freezing-point data are given for mixtures of piperonal and; 


Acetic anhydride!^) 
Aceto phenoneli) 

Benzoic acid(3)(7) 

Chlor acetic acid(3) 1 4) 


Di phenyl amine!3) 
Phosphorus acid(6) 

Piperonylideae di acetate!a) 
Tri chlor acetic acid!3) 


Results are also given for Nitropiperonai 4 Tri chlor acetic acid!3) 

(Fazi, 1916; (2) Jorissen and vandor Beck, 1924; !3) Kendall and 
Gibbons, 1915; (4} Mantel! and Mannessier, 191.3; (5> Punch in and Zividanovi 
1933; Redfield and King, 1936; !?) Panserini, 


BENZOYL FORMIC ACID C*H S CO.COOH. 


100 gras. H g 0 dissolve 318 gras. CJLCO.COGH at o°. (Corson, Sanborn and 

Van Ess, 1930.) 


PIPERONYLIC ACID OH, < 0 , > C* H a , COOIL 

Distribution of Piprronymc .Acid at a5° Between ; t Smith, mu im, 


Water and Chloroform. 

Miniraoifi. t:ir a < o„ > c # h, coon 

.pt*r l ite r of ^ 

H 9 0 layer (C,b CHCl, lay**r (C*), c/ 

0.175 0 . 5812 3 . 3 a 

0.218- o. 8 i 25 3.71 

o. *>, 5 o t.o 375 4**5 


Water 11 ml Xylene. 
MUUmnh 1 !!„ v-„ «>, > H, COOff 


. per 

Hun of 

c, 4 

M»0 Inter 

XM*om* law • 

P* 

?>. 359 f > 

0 . 3*42 

0.87s 

0.660 

«-779 

1.182 

o,86> 

t .*4 

1 . 3*2 


PHTHALIC ACIDS C.H 4 (COOH)*, e, m and p. 

Solubility of Each in Water. (VmM, tfy$, 1H99.) 


Acid. 

0 Phthalic Acid 
m - Isophthalic Acid 
p — Terephthalic Acid 


t“. (!m* i«r 100 Cm*. Solution. 

14 0.54 

25 0.013 

almost insoluble 


Melting Temperatures of Mixtures of a Phthalic Acm ano Water. 

(Flaschncr and Rankin, into ) 

(The determinations were made by the sealed tube method of Alexejew.) 

Wt. % Acid 14.4 28.2 3Q.6 40.3 7S ioo 

Saturation Temp. 97° m.5 0 121.2 6 130° 162 s 231° 

Unstable boundary ... ... ... a ,<> r„o 




C 8 H 6°4 

PHTHALIC ACID G«H 4 (COOH) 1 (o). 

Solubility of Phthalic Acid in Water and in Aqueous Sodium Sulfate 
Solutions. (Me Master, Bender and Weil, 1921 .) 

Saturation was secured by constant stinting and by approaching equilibrium 
from above and from below. 

Gms. .C 6 H 4 (00011 ) a ( o ) per 100 gms. saturateu solution m 


X . 

Water. 

Aq. 10 °/ 0 Na s S0 4 . 

Aq. l5°/ 0 Na s Sl» 4 

'25 . 


0 .644° 

0.5272 

35. 


0.9338 

0.7575 

45. 

. 1.446 

i .341 

I .080 

55.. 


1.858 

1.639 

65. 

. 3.246 

3.oi8 

2-445 

75.. 


4.3' 7 3 

3.748 

85... 


6.46i 

5.533 


Solubility of Ortho Phthalic Acid in Water, Determined 
by the Synthetic Method. 

* (ward and Cooper, 1930.) 


t° 

On®, fl C 6 H 4 (C00H ) 2 per 
100 gins. sat. sol. 


One. a C 6 H 4 (C00H)g per 
100 gins. sac. sol. 

t° 

Gms. St C 6 H 4 (C00H ) 2 
100 gms. sat. sol 

25-8 

O .716 

63.7 

2.897 

101.1 

15.79 

43*7 

1.324 

77.8 

5-322 

131.6 

50.73 

48.9 

1.647 

85.7 

7-594 

157.5 

71.57 

58.0 

2.276 

94-8 

11.85 

193.3 

100.00 


Results for equilibrium in th$ ternary system, ortho phthalic acid, 
benzoic acid and water are also given. 

Solubility of Phthalic Acid in Aqueous Solutions of Hydrochloric Acii> 
and OF Nitric Acid at iJo°. ( Knox and’Richards, 1919 .) 

In Aq. Hydrochloric Acid. In Aq. Nitric Acid. 

Equlv. Normalities. Equtv. Normalities. Equlv. Normalities. Equlv. Normalities. 


II Cl 

C 0 H*(COO H)j. 

H Cl 

C 8 II 4 (C 00 H) # . 

IINO, 

CgHdCOO H),. 

HNO a 

C,H A (C 00 lf),. 

0.00 

o.o 85 i 

7.603 

o.oi 35 

0.00 

o.o 852 

10.40 

o.o 3‘25 

1.729 

0.0422 

9 -i 5 o 

0.0120 

2.O77 

0.0582 

I 2 . 6 o 

o.o 356 

3 .11 3 

0.0298 

io .63 

0.0128 

4.077 

0.0470 

14.42 

0,0420 

4.693 

0 . 02I6 

12 o 5 

0.0137 

6.718 

0.0375 

>5.99 

0.0577 

6.100 

0 

h 



9.O27 

o.o 33 i 




solubility of Ortho Phthalic Acid in Aqueous Solutions of Salts at 25 0 . 

(Herz and Hlebenthal, 1928.) 


Results for aqueous solutions of: 


Potassium Bromide 

Potassium Chloride 

Sodium Chloride 

Magnesium Chloride 

CAns. 

pen. liter 

Gms. 

per^liter 

Gms. perJLlter ■ 

Gms. 

^er liter 

KBr 

0 C fi H 4 (COOH*)^ 

'kci 

0 C e H 4 (COOH)‘ 2 

NaCl £ C Q H 4 (COOH)g 

Wi 2 

0 C 6 H 4 (C00H)g 

50.0 

7-0 

22.0 

7.1 

0.0 7.1 

0.0 

7.1 

63.I 

6.9 

39.0 

6.9 

36.8 6.0 

26.7 

6.6 

92.8 

6.8 

68.0 

6.3 

67.8 5-0 

53.3 

6.0 

l6l.9 

6.0 

144.0 

5.0 

122.2 3.5 

147.6 

4.2 

238 .O 

5-4 

213.0 

4.0 

163.7 2.7 

337.1 

1.8 ’ 

553.4 

2.9 

312.0* 

2.8 

311.6* 1.0 

515.2 

0.8 
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CgHgOjj 


• Distribution of Phthalic Acid at Between : (Smith, mi, mt.) 


Water and Ether. 

MllltmoU.CJMCOO H),io) 
per liter of. 

1cIh # J s 0 


Water and Xylene. 


Acetone and Glycerol 


MIIltmoU.C*H*(C(M) H),(oi 
per liter of. 


Mtlllnu>l«iX ft H*fCOO II},{o! 
per liter of. 


H*0 

layer (Ci). 

O.9687 


5375 


2.375 

3.800 

6.675 


C. 


Xylene 


Acetone 

Glycerol 

A 

t 

layer (G*). 

il} 

c» * 

Uynr(A). 

Uyer{G). 

Z' 

0.690 

14.45 

o.35 

0.0243 

0.937.5 

0.8760 

1.07 

0.716 

32.55 

I .25 

o.o384 

x .775 

I.5875 

1.12 

0.810 

0.880 

0.985 

38.60 

1.70 

o.o43o 

3.800 
8.025 

3.200 

6.375 

1.19 
1.2,6 


layer (G*). 

O.6687 

I. 100 
1.925 
3.375 
6.575 

Distribution of n Methyl Piperidine Acid Fhtmalats 
and of Piperidine Acid Phtiialate Between Acetone and Glycerol at $ 5 °. 

(Smith, vm } 1913.) 

See note under trimethyl amine acid phthalate on p. ax 3 

Results for Piperidine 
Acid Phtiialate. 

Miltimota. Pbth*Iat« per liter, A 


Results for Methyl Piperidine 
Acid Phthalate. 


MtlllmoU. Phthalate per liter of. 


Acetone layer (A). 

Glycerol layer G. 

G 

Acetone lauer (A). 

Glycerol layer G. 

G 

0.480 

I.280 

0.375 

0 , 25 o 

o .356 

O.702 

O.680 

2.460 

O.276 

0.369 

0,79 

0.467 

0.90 

4.55 

0.198 

0.482 

1.85 

0.261 

I.76 

12.75 

0. 138 

0.700 

3 .86 

0.181 




1.475 

t<>. 3 « 

0.143 


100 gms. cymene (b. pt. ty6 0 -ijC>o.5) dissolve 0.024 gwi. G 4 H 4 (CO OHU (0) at a 5 °. 

(WKwlif, l»SO.) 


Distribution of 0 Phthalic Acid and of m Phthalic Acid (IsopkthalxC; 
between Water and Ether at 25 °. (Chandler, 190a.) 

Results for m Phthalic Acid. 

Mol*, m CaUCXXHI), Ratio for 

per Liter; 


Results for 0 Phthalic Add, 
Mob. 0 C*IL(COOH) s 

P" Litcr: ^ Ratio? • 


H,0 Layer, a. Ether Layer, 4. 

0.0261 0.0322 0,809 

O.OI3I 0.0X50 0.873 

0.0085 0.0091 0.932 

0.0056 0.0056 I.006 


Ratio for 
Union* 
bed 
Acid, 
0.637 
0.64s 
0.667 

0-635 


Ratio 


r 


o.oSax 

o.0943 
0,0944 
o«°949 


Union* 

tad 

Arid. 

0.0359 

0,0352 

0,0350 

0.0341 


HiO Layer, a. Ether Layer, h. 

0.000398 0,0485 

0.00027a 0,0288 

0.000263 0.0279 

0.00025a 0,0266 

Ratio of solubilities of Phthalic acids in olive oil and water at 2 $ 0 . 

(RAtSiktn and Waterman, tytt, 19*3.) 

0 Phthalic acid, solubility in oil 4- solubility in Hit) » o.oi, 

P Phthalic add (Terephthalic), solubility in oil 4* solubility in H *0 - 9.52. 
100 gms. 95% formic acid dissolve 0.55 gm. p phthalic acid (Terephthalic) at 
20 .2°. (Atfdua, ms ) 


Solubility of 0 Phthalic Acid in 

(Bourgoin, 


Solvent. 


Alcohol and in Ether at 15 0 . 

*878.) 

Gm*. C # H 4 (COOH>j # %m 100 Gras. 


Solution. Solvent, 

Absolute Alcohol 9.156 11,70 

90 per cent Alcohol 10,478 10.08 

Ether 0,679 0.684 

Solubility of 0 Phthalic Acid in Alcohols, (TtaoWsw, 1 S 94 .) 


Alcohol. 

Methyl Alcohol 


tt 

it 


Ethvl Alcohol 


Gm*. 0 

t o GRCCOO H), 

* per 100 Gms. 

Alcohol, 

c. <) 

Sat, Sol, 

2 IS.I 

Ethyl Alcohol 

21 ,4 

+19 

19-5 

Propyl Alcohol 

- 3 

+21.4 

■— o 

20.4 
k * 

U it 

ti it 

+ 19 


Oms. # 


Sat. Sol. 

11.65 

3-42 

5*7 




PHTHALIC ACID 
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Solubility of Phthalic Acid in Water and in Other Solvents at 28°. 

(Dssal and Patel, 1936.) 


Solvent 


Om. Mol. C 6 H 4 (C00H) £ 
per 100 gm. raols. sat. sol. Solvent 


Om. Mol. CgH 4 (COOH) 2 
per 100 gm. rools. sat. sol. 


Water 

0.08724!“8.04 

gm.Chloroform 

0.0184 

cci 4 

0.00244 per 1. 

) Methyl alcohol 

5.125 

Benzene 

0.00447 

Ethyl alcohol 

4.265 

Toluene 

0.00469 

a Propyl alcohol 

2.732 

m-xylene 

0.00465 

a Butyl alcohol 

2.23* 

Chloro benzene 

0.00577 

Acetone 

2.896 

Nitro benzene 

0.00898 



Freezing-point data are given for mixtures of: 



Phthalic acid + Benzoic acid (Ward and Cooper, 1930.) 
” " + Phthalic anhydride(Monroe, 1919.) 


Sodium PHTHALATES C 6 H 4 C00HC00Na, C e H 4 (C00Na) £ . 


Solubility of Each Sbparatily in Ethyl Alcohol at 23-25°. 


i 

i 

i 

| Solvent 

| Aq. 72.3 Vol. % CgHgOfl 

" 79-a " ” 

95.0 " " " 


(McDermott, 1940.) 

Oms. per 100 cc sat. solution 

/ C fl H 4 C00HC00Na ' “"o^fCOONSjg A 

— 2.48 

2.86 — 

0.28 0.06 


METHYL DI NITHO BENZOATE 1 , 3,5 (N0 £ ) g C 6 H s C00CHg. 

Freezing-point data for mixtures of methyl and ethyl di nitro benzoates/ 
are given by Caldwell and MacLean, 1933 * 


INDOL C, 

100gms. abs. Alcohol dissolve 35.85 gms. C 8 H 7 N at >.0-a 5 a (Puoherand Dehn, iwi.) 
» Quinoline >>11.39 » » 

» Equi. mo*.mixture of alcohol and quinoline dissolve 12.0 gms. C 8 II 7 N 
at 20 - 25 °. 

Freezing-point data for mixtures of indol and sarcosine anhydride and 
for mixtures of oxindol and sarcosine anhydride are given by Pfeiffer, 
Angern and Wang, 1927 . 


/ 



w, 

DIBROM ACETANILIDE 
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Br 2 C a H 3 NHC 0 CH 3 . 


Freezing-point data are given for mixtures of: 


2.4 dibromoacetanilide 42 c h loro 4 bromoaceiani! ide (Owen, 3.023.) 

4 chloro 2 bromoacetanilide 4 ” r 

2.4 dibromoacetanilide 4 4 chloroacetanil icle *' 

2 chloroacetanilide 4 '* I Or ion and Owen, 1924.) 

1.2.4 chloronitroacetanilide 4 1.2.6 chlornnttroaceTanilide (de Bruyn, 1^ 

1.3.4 " 4 1.3.6 “ « 

2.4 dibromoacetanilide 4 p brorooacdianilido (Sidgwick, 1915.) 


DICHLOR ACETANILIDE a, 4 -Cl £ C a H s NHC 0 CH, 


Solubility in Aqueous and in Glacial Acetic Acid. 
(Orton &r\0 King, mi.} 


Solvent 


Gm . CgH 7 0NTi£ per 
100 wm. mi. «oi. 


Aq. $0% acetic acid 
Glacial Acetic acid 


16 < 1.83 

16 0,37 


For other results for dibrom and dichlor acetanilides see chloroaceianilid 


a CHLORO ACETOPHENONE ClCHgCOC^. 

Freezing-point data for mixtures of a Chloro ace to p he none and 10 , chloro 
9 1 10, dihydro phenarsazine (Adamsit) are given by Fusehin ami Hrustanovic, 

1938. 


METHYL Bromo, Chloro and Iodo BENZOATES. 


Freezing-point data are given by Jaeger, 1906, for mixtures of p BrCJL 
COOCHg, p C 1 C # H 4 C 00 CH 8 and p IC # H 4 C 00 CH 5 . 0 4 

METHYL NITRO BENZOATE N 0 2 C e H 4 OQOCH 3 . 

Freezing-point data are given for mixtures of methyl and ethyl nitre 
benzoates by Caldwell and Mac Lean, 1933, 


OXANILIC ACID C c H s .NH. 00 .C 00 H. 

Solubility of Oxanilic Acid in Aqueous Solutions of 
Solubility of Oxanilic Acid in Aqueous Solutions of Acids at as 0 . 

(Drucker, ms *) 


Results for aqueous solutions of: 
Hydrochloric acid Nitric acid 


Qau Equ lv. per liter 

/- »ci 

0.002806 0.04854 
0.00608 0.04756 


0®. EQUiv.jjer liter 
7 r,,0 3 CtfW 

0.000 0.04990 

0.00636 0.04711 


Sulfuric acid 
0». Ecjuiv. per liter 

0.00577 0.04819 
0.01036 0.04575 


Picric acid 
Oh. iQMv.jptr liter 

0.000 0.04990 
0.00417 0.04396 
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c 8 h 7 0 5 


DINITRO ACETANILIDE CH 3 C 0 NHC 6 H 3 (N 0 2 ) 2 . 

Freezing-point data for mixtures of Dinitro Acetanilide and p Nitro 
Acetanilide are given by Holleman and Sluiter, 1906. 


NITROPHENOL ACETATE 0 CH 3 000 C a H 4 N 0 2 . 

Freezing-point data for mixtures of 0 Nitro phenol acetate and 0 
Nitro phenol are given by Boeseken, 1912. 


NITRO METHYL BENZOIC ACIDS N 0 2 <CH 3 >C e H 5 C 00 H. 

Solubility of 6,3 and 2,3 Nitro Methyl Benzoic Acids 
in Water and Other Solvents. 

(Glacalone, 1035.) 


Results for Results for 

6 (N 0 2 )3(CH S )C 6 H 3 C 00 H 2(N 0 2 )3(CH S )C 6 H 3 C 00 H 


,0 

Oms. CgH^N per 100 gma. 

''-"V £h 0 c 6 h 5 ch 3 ' 

t° 

Gma. C 8 H 7 0 4 N 

r h 2 o 

per 100 

C 6 U 6 

0 

— 

— 

0.30 

20 

0.04 

0.032 

10 

0.37 

0.7 2 

0.64 

40 

0.16 

0. 22 

20 

0.47 

1.7(1- 

4)1.20 

60 

0.42 

0.41 

30 

1.7 

3.5(2. 

8)2.48 

* 80 

0.58 

0.45 

40 

1.8 

8.2(5- 

6 ) 4.57 

100 

0.6 

— 

50 

2.7 

17.2(11 

.^8.63 




60 

4.5 

23.1 

17.1 




70 

6.6 

45-2 

37-7 




80 

6.7(100 

°)88.8 

66.2 





The results in parentheses are calculated from the curve. 

Freezing-point data for mixtures of p Nitro benzoic acid methyl ester 
and p Nitro benzoic acid ethyl ester are given by Caldwell and Mac Lean, 
1933. 
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Trimiro m XYLENE (N‘M.< !1 ' ■»» 


•uh0»t npl**st 

Ethyl alcohol (9$ */• )■ 11 •****** 1 

Amyl alcohol.... *L* •* *** * h • 4 

Acetone... • • «A* ' « Vf. i 

Ethyl acetate,. ...... d % % o 9**411 '» t *. t 

Acetic acid C glacial K *f?« • -*•«**? * *3 1 

Aniline . * „, ........ rfu t •»#M » 

Nitric acid «L* * - ***** 

Benzene,,........... *L» - <* * 7 ?? 1 * 

Chloro benzene.,,,»» *Lt t * M>i*» * h*. 8 

Nitro benzene,., *1 m ml ~ m * 9 * *'*' 

Carbon tetrachloride, </,* • * b «** 7* I 

m Xylene.. */»* i U M 

Xylene {etweaea«/ fi > o.«i %i Mi * 

loo gms. glycol dmeetatr ditto! v« n,H |m, tnrntr 


|:lt | **ti* } , 

t. Shi vr'irn. 



>A 



■; 4 I**% 

* *0 1 Itj , |*e 

tm,) 

*»** m, mtfm «i 





*•*' 


ti-j® 

. m , 

-It. 1 

0.0*1 


nJS 

*i?t 

■ ■ »t . 4 ** 

I 48 4 

M . | i 

1 . ‘H | 

10. 3 o 

tin 

■ 0 h be# 

V- . I 

* *, *)'» 


<.17 

rfi $ 

■ : l» 1)1*41* 

70. $ 



5 . 4 S 


vz t ,***#7 

in t 

0 |*.i 

*. hi 

iVrt 

dn 

■ t - w # 4 1 

17*1,'» 

I 87 

11. ii 


$ , Sr**s#-» 


*$ 

%i . to 


*L» 

r-a Of . 

* 4 ! V* 

«* «i , a 


10,00 

*L» 

4 1 |»$0 

1 !«*. n 

I #if* 

tt ■ 4*1 

t08.68 


W> 1 . 

#* 4 » 

a '*»<» 

$*|. twi 

W 

<f»* 

■-•'i i . tb«*H 

?\ 4 

0. t*n 


0.96 


t*. 8t»H 1 

1 18 8 

11 HI 

*1.1 


:• 0.»|l| 

Mi * 



w.lf 


ay Inna at *j 5 


■! T*tti*r «$*» 


too g*s» os$ fomic acid diianolvc* urn g» in «ifm m tylmt In, pu 

173°I at i8.s°* 1 Auchan, ioM 

Freezing-point data are given for wiacur*** of Trt nitro nyleaes and; 


AcenaphthefteUi 
Di flltro tolneaml 
FlaoreaeUI 
Nitro toltttOfliMs) 
NApIthaieaeliil 


f*fc*a#mthr*>»in*t*§i 
§trt eftef «§l 

T*tr* aitro urtfeyl «*Uin*U! 
Tri ultra foloritei M HI 


U) Bell and Sawyer, mo; tat mta; tjt Jefrem*, 1919a* 

(9! Jefrtmow mi Tickmkfm*, tom ami ykmmrvi He, ioj6. 


Dinitro FHENETOL t: i ll*.o« 
Trtnitro FHENETOL i.a.M C*§§, 
Solubility or Each SKp***t*t¥ t* 
for Dinitro Phrartol 

tm % » * * 

$w? m am* ««§*.*« *1 


S**fc* 4 t. {Jonronta: : ||M,} 

H^attlt* f»» Tmiitfo Fltenaut), 

Mi* f »tAi 

*•* »«• m* mt*m m 


a»tvi«t. 

77 **" 

W 


•«•!*)» M*. 

1* 


'*"* M 

* 

Water. 

o.onln **,«r 

^li * | 

W#*r, . , . 

0 

Of i 

*1 

of, 

Ethyl acetate.,. 

4«»lo 

iI7,08 


KthM #*:cf®fr 

16 

u 

f»l 

17 

Acetone...,,,,,, 

to€,p 

*s m, 


Arrf woe 

1 

m 

4 1« 

If 

06 f /f alcohol.,. 

a,07 

11.08 



f 

M* 

4 


Aba, *» 

a,it 

9 * §4 


4 h* * 

t 

67 

*# 

l# 

Methyl alcohol, 

4,0*# 

tUM 


Mrthi! »ir*.* 4 »«l 

t 

m 


0*1 

Chloroform,,,.. 

il. 8*| 

tM.io 


tie turn r. 

4*4 


31)7 

a» 

Atihy, ether,.,, 

Lil 

f M 


t,hhm#h‘HO 

'"in 


174 

71 

Pyridine,,..,., 

»*•»» 

aSI.rt 


An hr rtl*n 

1 

■ 7*# 


M 

CarM . .. 

1 .to 

i, 3 a 

< 34 *? 

|*yrid«»r. . 

. ill, 

. M 



Ciriwtt , 

0.74 

tL 4 « 

* 

III 

,87 

1,17 

,9a 

Toluene, 

4 * «*4 

til.ai 



11. 

.41 

f, 


Benzene, , 

61.7 J 

>09,8*1 



» , 

.in*: 

*», 

,41 





Toilliffir . . . . . 

. hi 


III! 

,<l 8 

ill ewttti glvm tm \m 

w a tm 

hoi #1 

*fc» #toi la #* 1 MUMfetnMtittft 

wNwm: 

)» * IS ?! 11 «"« t«t* l« km mym * m*%**rn 

\ 1 *® W™la* th# doaMt a »4 t #* 
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TRI NITRO PHENYL ETHYL NXTRAMINE 2,4,6-(N0 2 )g.C 6 H 2 .N(C 2 H 6 )N0 2 . 

100* gms. H «0 dissolve 0.006 gm. tri nitro phenyl ethyl nitramine at 
at 22 0 , 0.026 gm. at 50 0 and 0.271 gm. at 100°. (Desvergnes, 1926.) 


ACETOPHENONE CH 3 C0C 6 H 5 . 


100 gms. aq. 0.4 normal sodium oleate solution (= 10.8 gins. Na oleate 
per 100 gms. solution) dissolve 7*7 gms. aceto phenone at 20°. (Smith, 

1932*) 


Mutual Solubility of Acetophenone and Glycerol. (Mac Ewen, 1923.> 


The synthetic method of Alexejeflf was used. The temperatures were determined 
at which separation of liquid phases occurred in mixtures of known amounts of 
acetophenone and glycerol. 


t". 

of CH,CO.C 6 Hv 

r. 

M.t: 

4.38 

8.86 

iSiS.o^ 

164.0... 
174.6... 

i5.88 

185.4* 

. LJ1 . 1 4 

i85.5* 

i83.6.. 


Wt. per cent 
f CH,CO.C e H a . 

t°- 

WJL per cent 
of cHjCa.Ogiii. 

34.62 

42.00 

176.5.. . 

102.5.. . 

76.07 

83.4*2 

5i.i3 

ri3.5... 

95.3o 

53.32 

90.5... 

97- l3 

61.90 

* Critical opalescence. 


ACETOPHENONES 


Freezing-point data are given tor: 


Acetophenone + 

Chlor acetic acid(7) 

Dinitro phenols!7) 
Hydroquinone(7) 

Naphthols!7) 

Nitro phenols!7) 

Picric acid!7) 

Phenol!7) 

Pyrocatechol!7) 
Pyrogallol!7)• 

Phosphorus acid(9) 
Resorcinol!7) 

Sulfuric acid!6) 

Amino Acetophenone + 

Chloro dinitro benzene!5) 
Trinitro toluene!3) 

Benzal Acetophenone + 
Nitrophenols!1) 

Benzal Acetophone-P phenyl 
acrylophenone + 
Naphthols(8) 

Ethoxybenzal Acetophenone + 
Picric acid(i) 

Oxybenzal Acetophenone + 
Picric acid(i) 


Cinnamylidene Acetophenone + 
Acenaphthene!2) 

Aminoaceto phenone(4) 

Azo benzene!2) 

Bromo dinitro benzene(4) 

Bromo nitro benzene!4) 

Chloro nitro benzene!4) 

Dinitro benzene(4) 

Diphenyl amine!3) 

Ethyl ether!2) 

Resorcinol!8) 

Thymoquinone(4) 

Trichlor acetic acid!7) 

Trinitro toluene(2) 

Dimethyl aminobenzol Acetophenone + 
Naphthols!8) 

Dimethyl amino benzol p methoxy 
Acetophenone + Naphthols (8) 
Methylene dioxybenzol Acetophenone + 
Naphthol!1) 

Nitro phenols!1) 

Nitro toluene!1) 

Picric acid(i) 


(1) Asakina, 1934; (2) Giua, 1916; (3) Giua, 1917; (4) Giua, 1925; 

<5l Giua, Marcellino and Curti, 1920; !6) Kendall and Carpenter, 1914; 

(7) Kremann and Marktl, 1920; (8) Pfeiffer, 1924; l7> Kendall and Gibbons, 
1915* 
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Brom ACETANILIDE BrC e H 4 NHC 0 CH 3 tpI. 

Freezing-point data tor mixtures of Brew aettmi tide and dibrom 
acetanilide are given by Sidgwiek. mi%. 

Freezing-point data for mixtures of acetc^-a-chlorani iide and ace to-4- 
chlor anilide art given by Orton and Oven* mm* 

Chlor ACETANILIDES, CLCtlLNH.CCHri!^, m mml p m 

Souiuutv or Each in WVrttit i*M4$wCk m*«t m»Mr, tstvi 

Note. — The determination* were made by the syitf India method. Scaled 
bulbs of 'i or 3 ce. capacity were used at the higher trmperatmraa and a Beckmann 
apparatus at the lower temperatures, Those point* at whir ft the solid jilias* sepa¬ 
rated are marked with an asterisk, the other* show the rmti|io*ititm of one of 1 the 
two liquid layers which are formed. The triple point wan determined in all raws 
but not the critical temperature of the liquid layers. 


Ortho GhlnruccUniltde. Meta Ohloraretatulidr, Bar* Chloraeetatiilide, 


t; 

litteu 

t.t;*ihNiM;oau 


■ i 1 ,if,Mt iin ri, 


Cm* 

1 *-»II. Ntlt COCK* 

t*. 

p*r w* $tm, 
tftl, w»t. 


Hr*- 5 W ***»« 

♦ill. Mil 

v- 

t>*r KM I8M, 

*#l. *ot, 

m. 7.... 

IOO.O* 

76.6,... 

I»«», O* 


foo.o* 

77.0.... 

97 * 4 * 

69 , 0 .. ., 

tfH.o* 

tOH 

H 7 .IH* 

70.0,, 

yS.o* tr.pt. 

0*1.0 , , «. 

yti.H'ii* 

I »«*,o , . , , 

qi to* 

10 no - 


% . 5 .. 

»/*.*** tr.pt, 

1 iH..._ 

90,0* tr.pt 

1 5 o.0. . . . 

BB. 7 *x 

Bt .<i, . . . 

yi- 4 * 

Mv .<*• , ,, 

Bq.O 

17^.0. ,,. 

B 5 . El 

f’jtLtt, , . . 


fOu.o, . 

KH.oH 

iBa.o_ 

10 **-1 

i 05 .o. ,,. 

Kll.Hli 

« 7 H.«.. ,. 

85 .tt 3 

1 55 . 

0.03 

176...... 

ft. 0 

tfiq.O, , . 

1.B5 

1 4 ..... 

5 . 1 3 

I 3 B ,,, . 

>. 7ft 

t\n 

l.« 7 * 

lo 5 . .... 

M)4 

i 3 o _ 

My 

Mi. 

0.B37* 

05 . 

0.6991* 

?<•* . 


!I 7 . . . - • . 

n. 384 * 

i r >.__ 

o. 3 * 3 * 



f/i.5. . , . 

0.095* 


Solubiuty or Haeooen Substituted* Acktanimuk* in Kfttvt Atactmot, at 
Different TuMMUMTUftwi. iVhmrnm$ «*i Um\*n, t«m 1 


t®. 

p Chtoro- 

Omi.of Kuch AnUktn tier lootlm*,of Ktth Sat. 

a4 Dkhlom* t ttiwisv tittmuMi* 

Sotttlfttft. 

4 Uhkmv 

1 

aertunilitlc. 

sueuimUilr, 

‘MXUMkite, 

ftcariMlitkl*. 

4 tffiKfl#- 

4 llftmia. 

atftatttfide* 

5 

3.278 


4.244 

2.480 

, , » 

, , » 

10 

3.008 

4.847 

2.876 

4-334 

2-575 

15 

3-777 

3-564 

S.561 

3 382 

s.088 


20 

4.366 

4 102 

6.390 

4»oo: 

5,986 

3.466 

25 

5.040 

4.962 

7-300 

474 

7-043 

4-095 

3 ° 

5.828 

5.864 

8.440 

5615 

8.328 

4.891 

35 

6.7OO 

6.937 

9-715 

6.686 

9.844 

5.820 

40 

7.728 

8.276 

*1.156 

7.914 

11,586 

6.887 

45 

8.918 

9-750 

1 2 .767 

9 357 

13.718 

8 186 


(Results for unstable needle forms of p bromaacetitnilidt? a ml 2.4 dibmroo- 
acetanihde are also given.) 
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Solubility of Ortho, Meta and Para Chlora^etanilides in Benzene. 

( Sidgwick and Ruble, 1921.) 


Ortho Ghloroacetanilide 

Gms. <;i.C;,H v Nir.COCII 5 

Meta Chloroacetanilide. 

Gms. Cl.Gar^II.COCH, 

Para Chloroacetani 

Gnis. Cl.tL II. NIL 

t”. . per 

100 gms. sat. sol. 

t°. 

per 100 gms. sal. sol. 

tv 

per 

100 gins! sat 

84 * 8 .. •* 

97-45 

76.6. 

... 100.0 

178.4. 


100.0 

80.0. 

92.16 

70.0. 

92.74 

172.0. 

ifoGo. 


93.62 

69.5.. 

79-53 

6 r. 0. 

8 r .20 


78.50 

61.4. ... 

68.22 

5 i . 5 . 

68.17 

154.5. 


69.67 

5 o .5 . 

02.06 

46.0. 

59.51 

144.a. 


55.86 

45 .2. 

41.69 

39 . 5 . 

47 - 3 1 

134 - 5 . 


37.80 

37.8..... 

3 o .65 

29.2. 

32 .81 

125 . 2 . 


21.14 

3 ( .4. 

20.2. 

10.0. 

21.77 

i 3 . 5 o 

9-56 

i 5 . 4 . 

20.04 

122 . 4 . 

107.5 . 
98 . 5 . 


18.16 

6.63 

4.21 


ioo cc. of water dissolve approx, i .33 gms. o chloro, o nitroacetanilide at ord. temp. 

» » r. 11 » o » p » 

ioo cc. of dil. acid* » 1.55 » o » o >: 

» » 1.55 » o » p » 

* The dilute add contained 14.4 cc. HN0 3 and 7.7 cc. CH 3 COOH per 100 cc. (Franzeland Engel, 1021.) 

H- CHLORO ACETANILIDE CH 3 C0.NC1.C 6 H 6 . 

Solubility of N-Chloro Acbtanilidb in Aqubous 
Acid and Salt Solutions at as 0 . 

(Soper and Pryde, 1987.) 


An excess of the N-chloro acetanilide was shaken with the aqueous sol¬ 
vent for 15 minutes and 10 cc of the sat. solution titrated for chloro 
amine by adding to acidified KI and titrating the liberated iodine with 
thio sulfate. 


Ionic strength of 

<4 mm Ofl 1 F a aIiiF 1 Ati 


OB. MOla. CgHgONCl 

per liter In AQ. 


AC IQ WT oalb oOiUvlOn 

/ HCl 


KC 1 

KNO3 

<r. 0 

O.OI383 

O.OI383 

O.OI383 

O.OI383 

0.1 

0.01398 

0.01418 

0.01323 

0.01350 

0*4 

0.01434 

0 . 015 H 

0.01232 

0.01275 

0.7 

O.OI461 

0.01680 

0.01105 

0.01275 

1.0 

0.01495 

0.01935 

O.OO963 

0.01243 

1.5 

0.1577 

0.02295 

0.00880 

0.01178 


PhenylACETIC ACID (« Toluic Add) CH 2 (C fl H 6 )COOH. 

Solubility in Water and* in Alcohols. (Timofeiew, 1894.) 


Solvent. 


per 100 Gms. 
Sat. Sol. 

Solvent. 

t°. 

Water 

20 

1.64 

Ethyl Alcohol 

0.0 

Methyl Alcohol 

-17 

50.6 

« 

+ 19*4 

a 


53-2 

it 

20.0 

u 

0 

59-2 

Propyl Alcohol 

— 17.0 

<t 

+ 19.4 

70.8 

a 

— I3.O 

it 

20 

71.8 

{( 

0.0 

Ethyl Alcohol 

-17 

39-7 

it 

+ 19-4 


-13 

4i-S 

it 

20.0 


per 100 Gms. 
Sat. Sol. 

50-7 

64.4 
65.1 

29.4 

323 

40.9 

56.8 

57-2 


One liter sat. solution of Phenyl acetic acid in water contain 17.3 
fins. CH 2 (C 6 H 6 )C00H at 25°. (Reyer, 1923*) 
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PhenylACMlC ACID (a Toluic Add) CH a (C.H*)COOH. 

Solubility in Water and in Benzene, Determined by the Synthetic 

(Sidgwick and Bwtmnk, 1921 a.) ®* 

In Water. In Ben3R#sfi#».. 



Gras. 



tin**. 


CH,(C,H,) COOK 

Solid 


<;«*! c* »«,h;oo»i 


per 100 gins. 


per too gra*. 

t* 

sat. sol. 

Phase. 

t* 

Ml. SOI. 

76.7.... 

. 100.0 

CH,(C,H,| COOH 

59 . 0 . . . 

.. 81.o3 

48 . 5 .... 

. 80.96 

» 

4a.0,.. 

•• 61.28 

40.5 tr. pt. 

» t* liquid layer a<).0. . . 

la.98 

94.8.... 

• 61,94 

liquid layer?* 

i 3 .o,. . 

.. a8.00 

106.8.... 

39.69 

to 

3 ,o.. . 

.. 19.9! 

I08.O crit. 

t. 

to 

a.a,.. 

16.Jo 

I08.O.,.. 

ao.o 

to 

3 .a... 

i 3 .0 4 

84.7— 

5.65 

to 

4 .<i... 

6. a a 


Koita 

Phan®. 

cn,[c.,iyr.ooH 

to 

n 

to 

to 

<•« n, 

» 
to 


Sowwimr of Phbnyaoetic Acid and of Difhfnyi.acetic Acid in 
Aqueous Solutions of Hydrochloric Acid at 230 . {Ko „ x Kd nkhmH „ 

. . l . . m ... T\i _ *' 


Results for Phenyl acetic Add. 

Cira mels. per liter Gras. mols. prr liter 


If Cl. 

CH»(C,H S ) 

.COOH. 

If ct. 

tiff, ( Cft H* ? 
.COOH. 

H Cl 

. CHdU«f a i^ 

COOH 

0.0 

o.oi 3 io 

7.175 

0.0766 

0.0 

O.OtW*6o 

1.417 

0.0984 

8.58o 

0.081 5 

i .6ao 

O.OOO47 

a. 890 

o.o833 

9.988 

0.0916 

a. 91 3 

0.00040 

4 - 3 x 3 

0.0763 

u .36 

O.IO99 

4 . 5 xa 

0.000J6 

5.770 

0.0739 



o,ooo 38 


Result® for Diphenylacetic Acid, 

Mkw. Cm (pot*, pw liter, 

COOH. 

o.00041 

o.ooofa 

<>. 00046 
o, <xh >53 


h a. 
7-34*) 
8.889 
10.47’ 
* *-71 


Solubility of Phenyl Achtic Acre m Aqubous 
Solutions of Sulfusic Acib at 25°. 

(H&wieu and Obapautft. lttgk,} 


wt. % HgS0 4 
In aqueous 

solvent 

Obi. MOls. CgHgOg 
per 1000 p®. 
solvent 

wt. % Hg80 4 

In aqueous 

solvent 

0®. Hols. 
per 1000 gw.* 

solvent 

wt. % ii t go 4 

lit aquemtt 

solvent 

°»* Hola * 
mr 1000 gw* 
solvent 

0.0 

11.28 

28.51 

37 . 6 l 

46*74 

0 . 1267 (zl 7.24 
0.0801 gms.) 
O.0330 

O.O283 

0.0260 

48.89 

50 .SS 

52.76 

58.67 

64.30 

0*0259 

0.0258 

0.0375 

0.0287 

0.0343 

68.03 

70.27 

72.*6 

74.54 

77.40 

0.0431 

0.0530 

0.0630 

0.0904 

0.1947 


Distribution or Phsnylacbtic Acid at »• Brtwrhn ; ( s«ith. mi-nwt.) 

Water and Chloroform. Water and Ether. 


MlUlinolH. <;H a (C*H a ) COOU 
per liter of : 


M,0 layer. 

(C,). ' 
o.aSo 
o.4a5 
o. 5 i 8 
0.715 


CHCl, layer 
(C,). 
0.475 
0.785 
1 .010 
1 . 54 a 


&' 

1.70 

1.845 

1.9$ 
a. 16 


MMUmelft. COOH 

pe r liter of 

»#0 layrr 
tC % h 
O.08V 
o, 17 
0.26 
0.44 
1.08 


CO, Ho*a layer 
t«Vf, 
i.aSS 

a.4? 

3,8a 
.44 

ta 




ft. 

t»i 

*<■7 

r4.5 

14.7 

16,9 

fS.o 












Distribution of Phenylacetic Acid Between Water and Xylene at 25°. 

(Smith, 1921-1022. \ 


Results using : 

1 vol. H a 0 to l vol. Xylene. 

MilUmols. 
ciijtc^iisicooir 
per liter of 


1 vol..H a 0 to 2 vols Xylene. 

MilUmols. 

C 1 I s (C 0 H a ) cooh 
per liter of 


2 vols..II a Q to l vol . Xylene. 

MilUmols. 

CH s (C fl iyCOOH 


II 2 0 

Xylene. 

c a 


Xylene 


H,0 

layer 

layer 

layer 

layer 

c s 

layer 

(C,). 

(C,). 

0/ 

(C»). 

(C,). 

Cl* 

(C»h 

1.26 

0.5750 

0.456 

1 .400 

1.275 

0.910 

I. 18 

I.60 

0.7760 

0.484 

2.250 

2.400 

1.068 

1.7 5 

2.6o 

I. 53-5 

0.592 

2.875 

3.325 

1.16 

2.58 

3 . 5 o 
5 .oo 

2.473 

5.00 

0.708 

1 .00 

3.575 

4.825 

1.35 

4 . 9 ° 


Xylene 

layer 

(C,). 
O. 175 
o .35 
o .85 
3 .o 5 


0.148 

0.200 

o. 33 o 

0.623 


Distribution of Phenyl Acetic Acid at 25 0 Between Water and*. 

(Koloss owskl, Kullkow and Bekturow, 1933; Kolossowskl and Bekturow, 1935.) 

Nitro benzene Toluene Iso Amyl Alcohol 

C 6 H 5 N0 2 C 6 H 5 CH 3 (CH 3 JgCHCHgCHgOH 


Om. Mols. per liter JL^ pro. Mols. CaHgOg per liter 1 pro, Mols. CgHgO, per liter 1 


h 2 ° 

layer ( 1 ) 

C 6 H 5 N0 2 
layer ( 2 ) 

^ T r 

~n^o— 

layer ( 1 ) 

C 6 H 6 CH 3 
layer ( 2 ) 

~2 f 

H 2 ° 

layer (1) 

C 6 H U 0H 
layer ( 2 ) 

A T 

0.0067 

0.0335 

0.200 

0.012 

0.032 

0.375 

0.0039 

0.0l6 

0.246 

0.0105 

O.069 

0.15a 

0.017 

0.051 

0.353 

0.0071 

0.059 

0.120 

O.O267 

O.267 

0.100 

0.020 

O.063 

0.317 

0.0070 

0.137 

0.051 

0.043 

O.564 

0.0760 

0 

0 

0.111 

0.243 

0.0099 

0.221 

0.045 

0.053 

0.78s 

0.0675 

O.O63 

0.551 

0.114 

0.011 

O.267 

0.041 

O.061 

1.060 

0.057 

0.067 

0.700 

O.O96 

0.015 

O.4O4 

0.031 

0.068 

1.262 

0.054 

0.079 

0.996 

0.079 

0.0l6 

0.457 

0.035 

0.076 

1.571 

0.048 

0.091 

I.168 

0.078 

0.029 

O.808 

0.036 

O.084 

1.899 

0.044 

0.103 

1.340 

0.077 

O.O38 

1.052 

0.036 

0.091 

2.249 

0.040 

0.130 

I.960 

0.066 

0.051 

1.372 

0.037 

O.096 

0.107 

2.470 

2.783 

0.039 

0.038 

0.130 

2.135 

0.06l 

0.066 

O.069 

1.8l8 

2.059 

0.033 

0.033 


Distribution of Phenyl Acetic Acid at 25 0 Between Water and: 

(Smith and White. 1929 .) 

Chloroform Benzene Toluene 


Om. Mols. CgHgOg per liter 

Om. Mols. 

CgHgOg per liter 

Om. Mols. C e H 0 Og per liter 

/HgO layer 

CHClg layer! 

/HgO layer 

CgHg layer! 

f HgO layer 

C fl H s CHg layer' 

0.00148 

0.0050 

0.0043 

O.OO761 

0.00509 

O.OO381 

0.00194 

0.00735 

O.OO58 

0.01233 

0.01139 

0.02591 

0.00237 

O.OO994 

0.00732 

0.0l8l2 

0.01349 

0.03435 

O.OO389 

0.0213 

0.00935 

0.02795 

0.01667 

0.05089 

0.00572 

0.0412 

0.01102 

0.03682 

0.01990 

0.07080 

0.00796 

0.0739 

O.OI364 

0.05992 



0.01010 

0.1089 

O.O1626 

0.07454 
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Solubility of 

Solvent. 


Phenylacbtic Acid in Several Solvents at 25®. 

(Here md Rathnman, 19*4.) 

tints tints. 


CHj(l'#Hft)('OOH Ntlvcnt. < Tl,it '*!!*>COOH 

per 100 ec Sat. SoL |<rr too ct j . Sat. SoL 


Chloroform 60.17 

Carbon Tetrachloride 25.07 

Trichloretfrylene 44 • $9 


Tetrachlorct hylene 21.19 

Tetrachlorethane 61.45 

Pentachloret hane 44.26 


Critical Solution Trmfbraturbs of Mixture# or 
Phenyl Acetic Acid and Other Compounds. 

(Lte&t, list.) 

Mixtures of Phenyl Acetic Acid and: 

Crlt. sol. imp. CPU. «ol. ttup. 


Acenaphthene 62.8 
iso Amyl benzoate 30.0 
iso Amyl oxalate 46.0 
a Bromo naphthalene 55.3 
a Chloro naphthalene 36.0 


Di phenyl 61.0 
i)i phenyl methane 40*6 
iso Eugenol methyl ether 48.s 
Phenyl ether 30*6 


Freezing-point data are given for mixtures of phenyl acetic acid and: 


Benzyl phenyl acetate!1) 
Chlor acetic acid!5) 

Di anisol acetone!3) 

Di benzyl acetone!3 1 
Di chlor acetic acid!5) 

Di methyl pyrone(6) 

Ethyl phenyl acetate!1) 
Hydro cinnamic acid!4) 
Lithium phenyl acetate! 1 ) 


Methyl phenyl acetate!11 
Michler f s ketonelj) 

Picric acid!81 
Sulfuric acid 1 7> 

Tetra methyl phthalantal 

Tetra methyl di amino b#sxo phenonet9l 

Tri chlor acetic acid!5) 

Also for mixtures of Ethyl phenyl acetate 4 
Sodium phenyl acetate! 1 ) 


(1) Bakunin and Vitale, 193sl *a) Bennett and Wain, 1036; ij) Pfeiffer, 
1924; (4! Salkowski, 188s; !sl Kendall, 1914; 161 Kendall, 1924a; C7> 
Kendall and Carpenter, (8) Kendall, 1916; *9* Pfeiffer, Goebel and Angern, 
1925. 

Hydroxy TOLU ALDEHYDES <:*H^CUO Oll.CIf,, 1, >, »; t,.R$ md 
Solubility of Each Separately in Water. fHid&wirk unit a Mutt, vm \ 

The determinations were made by the synthetic. Rented tube, method. The 
concentrations are in terms of wt. %. that is. grams of each compound per ux> gms. 
sat. solution. The points at which a second liquid layer separated nre marked L. 
The unstable points are marked with an asterisk. 

Results for Results for Results for 

c e ii a .(ociio.(2)Oii.(8}Cir,. c*!r,.(ucito.( 4 ) 0 H.u}c»*. 


t*. 

Wt. 




wt.*/*. 

t** 


Wl •/. 

i* 

Wt 

•/* 

r. 


Wi.*) 


99 * 1 

a. 

,5iL 

<>7 

3 

1 *% 

87. 


56. ol. 

56.8 

5 . 


69. 

,P 

5o. 

0 

1 56.5 

5 , 

• 47 L 

55 

9 

1.69!/ 

79' 

A h 

56 .o 

8>.« 

7 1 

,r/jL 

69. 

.2 

5l. 

,0 

137.1 


• 73 L 

99 

3 

5 . 45 L 

79 - 

C> 

'» 9-9 

110.3 

*4 

.3 L 

% 

■ 4 

59. 

,5 

9 * 

1*7 

0 

i 6.5 L 

80, 

.3“ 

73.3 


34 

.0 L 

69, 

.9 

%. 

.5 

87.7 

96 

.09 L 

133 

5 

23.5 L 

9 * 

,2 

86. H 

124.5 

44 

.0 L 

75. 

*9 

82. 

■7 

55 .1 

100 

.00 

t 36 

8« 

354 L 

117. 


100.0 

121.1 

48 

.5 L 

108, 

*9 

loo. 

,0 




127 

0 

Si A I, 

* cm \ 

L 

78.8 

'■JO 

.3 L 







Solubility of Hydroxy Tolualdehydbs, Each Separately, in Benzene. 

(Sldgrtick and Allott, 1923.) 


Results 

for 

Results 

for 

Result 

for 

C # H 3 .(J)CH 0 .( 2 ) 0 II.(S)CH 3 . 

c 6 n s . (i)cuo.(4) oir.(«)or 3 . 

C«H 8 .(i)CHO.( 4 )OH.(G)CH.. 

tr. 

wt. •/•- 

t°. 

Wt. o/ 0 . 

t°. 

Wt.o/ 0 . 

5.32. 

0.0 B 

37.2-- 

2.27 

54.7. 

4.94 

3 .if r >. 

5.56 B 

66.7. 

7.08 

67.5. 

8.19 

1. 3 o. 

u . 5 o B 

7 a -4 . 

II.7 

7^.9 . 

17.5 

-0.60. 

17.0 B 

76.0. 

18.8 

75.7 . 

33.2 

-2.40. 

21.5 B 

79-8 . 

2.6-. 9 

8r .8. 

53.3 

— 3.0 Euloc.. 

23.3 

83 . 7 -... 

38.6 

86.7. 

67.5 

+0.i 5 . 

27.4 

85.8 . 

48.4 

89.1-r 

71.5 

6. o 5 . 

34 .o 

9 ' 2 * 1 . 

63 .o 

IO8.C)... * * 

100.0 

ir.f>. 

41.7 

98.2. 

73.9 



21 .(>. 

55.4 

117-4 . 

100.0 



28.0. 

64.4 





3 i .8. 

71.0 

B indicates that solid benzene 

separated. 


46.0. 

90.9 





XTLOQUINONE ( p ) (Phlorone) C 6 H 2 0 2 (CH 3 ) 2 . 

ioo gms. abs. alcohol dissolve 1.12 gms. GflH 2 0 1 (CH 3 >2 at 20°-25°. 

» quinoline » 3.02 , >> » 

» £qui. mol. mixture of alcohol and quinoline dissolve 4-69 gms. 
C*H 2 0j>(CH 3 ; 2 a * 20°-25°. (Pucher and Dehn, 1921.) 

METHYL BENZOATE C 6 H 6 C 00 CH 3 . 

Equilibrium in the System Methyl Benzoate, Methyl' Alcohol and Water. 

(Gilbert and Lauer, 1927.) 

Results at 15 0 Results at 25° Results at 35° 


Gms. per 100 gms. sat. sol. Gms. per 100 gms. sat. sol. Gras, per 100 gms. sat. sol. 


' CH^OH 

° 8 H 0°2 

~"\ f chJoh 

Wz 

/ CHgOH 

Wz 

0.0 

0. 1 

0.0 

0.4 

0.0 

0.5 

52.0 

10.7 

39.9 

1. I 

47-0 

8.9 

52-4 

14.5 

43*6 

2.2 

48.3 

11.3 

52.6 

17.3 

46.5 

4.4 

49-2 

15.2 

50.6 

23.1 

50.3 

9.5 

48.6 

18.0 

47.4 

29.9 

50.6 

11.7 

47-8 

21.7 

45.1 

34.5 

50.6 

14.0 

44-9 

28.0 

39.3 

44.0 

49*8 

17-8 

42.7 

32.7 

29.3 

60.0 

48.0 

23.9 

39-1 

39-8 

19.4 

75.0 

45.4 

30.0 

35-7 

45-8 

l6. 1 

79.4 

39.4 

41*3 

32.3 

51-7 

0.0 

99-8 

31 * 7 

54-4 

26.9 

59-9 



24 • 5 

65.8 

25-0 

62.4 



19.2 

74-1 

20.9 

68.3 



12.4 

83.8 

0.0 

98.8 



0.0 

99-4 




Freezing-point data for mixtures of methyl benzoate and tri chloro 
acetic acid are given by Kendall and Booge, 1916. 




























C 8 H 8 0 2 sas 

TOLUIC ACIDS (Monomethyl Benzoic Acids) CH*.C*H<COOH. 


Solubility or Toluic (Mitbyl BbhioicJ Acids in Vati* at 25°. 





1804.) 

(vaubti, mm.) 

(rtitoer, lMg.) 



C HgC^COOH 

per liter 

mm. a^c^com 

&m« Ot^i^COOi 



/ OM* 

"'Sir mu? 

per 1000 gm. sat. sol. 

rnr 1000 cm. BgO 

Ortho Toluic Acid 1 „ 182 

0.008683 

l.lS 

1.103 

Meta 

11 

" 0.980 

0.007207 

O.98 

O.981 

Para 

ti 

" 0.345 

0.002540 

0.35 

0.345 


One liter sat. solution in water contains 04a gram p toluic acid at One liter 
sat. solution in 1 n aq. sodium p toluate contains 0.735 gw, p toluic acid at 25°. 

(Sdrddfe, 1910.) 


Solubility of Toluic Acids (Each Sefaeathly) in Waxes at Vaeious 

Tbmx’Kiiatukks. 

(Sldgwtefc, Spurred ami I>s*vi», x$t% ) 

The determinations were made by the synthetic method, see p. 16; melting- 
point of 0 toluic acid » 1024®, of m acid * * IO.5 0 and of p acid * 170,8*. The 
triple point (solid phase present) for the 0 acid, is at 93.5® and the concentration 
of acid in the two layers is 2.5 and 91.2 gins, respectively per too gms, sat. solu¬ 
tion. The tr. pt. for the m acid is at 01,8* and concentrations are 1.6 arid 90.5; 
the tr.-pt. for the p acid is at 142® ami concentrations, 5 and 74. 


Gms. per 100 Gaas. Sat, Sol, Otm ppr tmilfm Sat Sol. 


r. 

0 Toluic 

m Toluic 

p Toluic 



e Taluk 

m Tolttte 

p Toluic 

80 

Add. 

Acid. 

Add. 



Arid. 

Add, 

Add. 

2-03* 

1.16 * 


X40 


9 

*5 

5-77 

4 30* 

90 

2.42* 

I-S 4 

1.1&* 

250 


13 

7 

84O' 

9-33 

100 

2.97 

1.98 

* 59 * 

1 crit t. 


, 

,,. 

©0 

no 

371 

2.52 

1.36* 

160 


3 ® 


19.4 


120 

S-io 

3-24 

1- 75 * 

i6t 

. 1 crit. t. 

00 


,.» 


130 

6-93 

4 - 3 ° 

2.50* 

162 

. 2 crit. t. 



©0 



* Indicate that a solid phase k pmant. 


Additional data for the solubility of the above compound! in water, determined 
by the synthetic method, are given by Fktehner and Rankin (1910). 


Solubility or Mita Toluic Acid m Aqueous Solutions 
or Maghbsxu* Sulfatb at a$°. 

(Raman and fknar, tart4 


Ionic Strength of 
Mg8t> 4 In Aq. 8olront 


(te. Mol*. t CHjC^COOH 
per liter sat, sol. 


Ionic Strength of 
KgS0 4 in Ag. solvent 


a*, mu , 1 otjC^c 
per liter tat. sol 


0.0 (= HgO) 

0.04792 

0.1000 


0.008783 

0.009044 

0.009124 


0.2000 

0.6400 

0.9836 


0.009126 

0,009015 

0.008653 
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W 2 

Distribution of Ortho Toxuic Acid at 25 0 Bbtwbbn: 

(Smith and White, 1989 .) 


Water and Chloroform Water and Toluene 


Ota. Mols. 

CgHgOg P er H ter 


Gm. Mols. 

C 0 H^Og per liter 

f HgO layer 

CHC 1 3 layer 

1 

' HgO layer 

c e H s layer ' 

0.00211 

0.1123 


0.00257 

0.0565 

0.00257 

0.1470 


0.00277 

0.0640 

0.00290 

0.1700 


0.00304 

0.0748 

0.00370 

0.2330 


0.00330 

0.0870 

0.00449 

0.3100 


O.OO356 

0.0990 

Distribution op Para Toluic Acid at 25 0 

(Smith and White, 1929 .) 

BBTWBBN: 

Water and Chloroform” 


Water and Toluene 

Gm. Mols. 

C 8 H 8°2 per llt6r 


Ora. Mols. 

CgHgOg per liter 

/ Hgt) layer 

CHClg layer 


* HgO layer 

CgHgCHg layer' 

0.00070 

0.0418 


0.00145 

0.0255 

O.OOO84 

0.0547 


0.00159 

0.0301 

O.OOO98 

O.0641 


0.00172 

0.0355 

0.00119 

0.0871 


O.OO185 

0.0405 

0.00132 

0.1008 


O.OOI98 

0.00211 

O.O466 

0.0528 


Ratio of the Solubilities of Toluic Acids (Separately Determined) 
in Water and in Olive Oil at 25 0 . 

(Boeseken and Waterman, 1911, 191a.) 

The solubilities of each acid in water and in olive oil was separately determined 
and the ratio considered to correspond to the distribution coefficients in each 
case. The concentrations of the dissolved acids are not given. 


Acid. 

0 Toluic Acid 


m 

P 


u 


u 


tc 


Ratio of 


Solubility in Olive Oil 
Solubility in Water 

40-5 


21 

2 9 -S 


100 gms. 95% formic acid dissolve 2.99 gms. 0 toluic acid at 20.8°. (Aschan, 1913.) 


Solubility of Ortho, Meta and Para Toluic Acids (C a H 4 .CH*.CO OH), 
Each Separately, in Ortho, Meta and Para Xylene, at 14 °. 

( Chapas, 1922 .) 

Each solvent was saturated with the given acid at the temperature of the water 
bath and the mixture allowed to cool to room temperature, while being agitated 
from time to time. The dissolved acid was determined by agitating a weighed 
amount of the saturated solution with an excess of 0.1 n Na OH and titrating with 
0.1 n II Cl, using phcnolphthalein as indicator. 

Gms. compound dissolved per ioo gms. 


Compound. Formula. o Xylene. m Xylene. p Xylene. 

Orthb toluic acid. 0 G H 4 .CH 3 .C 00 H (o) 7.11 5.78 7.39 

Meta » . » (m) 8.63 8.57 10. 3 s 
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Soloilitt of Ostho, Msta and Pa*a Toluic Acids, 
Each Sspasatsly, in Chloho Bimsn* and Toliihnss. 

(Chapas. 1930.J 


3 olvent 

Chloro Benzene 
it n 

*i » 

q Chloro Toluene 

it 

it n 

p Chloro Toluene 

- n it 

H »* 


Ptr 100 m- 

t° /HSTThoiTT ' ’ 

£ Toluic &ci«i 

0 3 * 13 

14*1 6 . 19 

31.8 12.73 

0 3.16 

14.2 6.24 

31.9 13.40 
0 — 

14.1 6.is 

31.8 13.1 


muls. mi . solution 
” < h .' Wo 1 a. ' Cter«ol®> 

i Toluic »ctu p Toluic acid 


3*97 

7.08 


14*07 

1.76 

6.8B 

«*» 

13.61 

1.70 

7,05 

O.Bl 

1 3-72 

1*74 


Freezing-point data are given for mixtures of Toluic Acids and: 


Acetyl di phenyl!7) 

Azo benzene!7) 

Benzoic acid!2) 

Chlor acetic acid!2) 

Di chlor acetic acid!2) 
Di methyl pyroneta) 

Iodo benzoic acid! 6 ) 


Meihoxy anthra quinonel7) 
Picric acid!4! 

Sarcosine anhydride!7) 
Sulfuric acid! 

Tetra methyl phi halan!1 1 
Tri chlor acetic acid!21 


! 1 1 Bennett and Wain, 1936; (2) Kendall, 1914: <V Kendall, 1914a; 
!4) Kendall, 1916; ($) Kendall and Carpenter, 1914: io) Lett re and 
Lehmann, 1938; 1 7 ) Pfeiffer, Angara, Wang, Seydel and Quehl , 1930. 


ANISALDEHYDE CR 3 0C e H 4 CHQ. 

100 gms. sat. solution of anisaldehyde in liquid ammonia contain 
about 70 gms. CH 3 0C e H 4 CH0 at ? t°. iDe Carl 1 , 1927.1 

Freezing-point data for mixtures of an inaldehyde and tri chlor acetic 
acid are given by Kendall and Gibbons, 1915 * 

ANILINE TRI CHLOR ACETATE C^^H^CCl^COOH.HgO. 

100 gms. sat. solution of aniline tri chlor acetate in water contain 
3.28 gms. C e H g NH E CCl 3 C00H at 15° and 33.21 gms. at $5®. 1 Florence, 1927.) 


RICININE C*H 8 N* 0 2 . 


Solubility or Rxcimnk in Sevehax Solvents, 
(Wlnturatem, Killer* ami Wvlnhagon, lf!7 j 

Cm*. )Uclfti»« jwr 4« re. not 


.Solvent. r«»UJ, foot 

Water... ... to. 3 \ 

9 > % alcohol.. ..... 0.34S 4.I17 

Chloroform . 0.7SS 

Benzene.... o.oTo o. *6 

Pyridine... m ip 34 

Methyl acetate.. 1,0 











Solubility in Several Solvents of the Compound, NH 2 CO.C 6 H 4 .N = N.CO.NH*, 
Formed by the Action of Iodine upon Meta Benzamido-Semicarbazide 
(m. PT. 186 ?). (Doucct, 1923 .) 

Gras. cmpd. per 100 gms. solvent at 
b.. pt. 

2 . 20 


Solvent. 15°. 

Water. . .. 0.07 

95 Ethyl alcohol.... 0.70 

Acetone...... ... 0.80 


VANILLIN CeH3.CHO.OCH3.OH, 1.3.4. 

100 gms. H2O dissolve 1 gm. vanillin at 20-25°. (Dehn, 1917.) 

100 gms. pyridine dissolve 316 gms. vanillin at 20-25°. “ 

Distribution of Vanillin between Water and Ether at 25°. 

(Marden, 1914-) 

Gms. Vanillin per 100 ce¬ 
llsO Layer. Ether Layer. 

O.O164 O.I294 

0.0242 O.1854 

O.O403 O.33IO 

100 gms. sat. solution of Vanillin in 95.2% Ethyl Alcohol (d=o.8o63) 
contain 48.42 gms. CH 3 0 ( 0 H)C 6 H 3 CH 0 at 25°. (Schnellbach and Rosin, 
1931-1 


Dist. Coef. 

O.I08 

O.IIO 

O.IO4 


Solubility of Vanillin in Aqueous Solutions of Ethyl Alcohol 
( Mange and Ehler, 1924 .) 

The temperatures were determined at which weighed amounts of vanillin just 
dissolved in measured amounts of solvent. The results were plotted and the 
following table constructed from the diagram. 


Percent Gms. € rt IIjCHO.OCJI a .OII per 100 cc. solvent. 

C s (I & OK -— . .. 

Insolvent. at .**.>.* at is*.o. at 23*.9 

o ( = HgO... o.3o 0.52 0.90 

5 . o. 4 o 0.60 1.10 

10. o.45 P.7 5 i.35 

i 5 . o. 5 b 1.00 1.90 

uo..,.. 0.60 i .35 2.80 

25 ... * . 0.90 2.00 4 - 7 ° 

3 o. 1. 4 <> 3 . 3 o 


100 gms. ahs. alcohol dissolve 67.22 gms. vanillin at 20-25° (Pucher and Dehn, 1921.) 
100 gms. quinoline » 5 . 5 1 » » » ( » » » » 

100 gms. equi. mol. mixture of alcohol and quinoline dissolve 64. 3 o gms. vanillin 

at 25 °. 












Solubility m Vanillin in Aqueous Solution* or Glycerol. 

t Mattgc ami !-;hlrr, t» 3 % ’ 

The determinations could not be made at temperature* helm* So** by the method 
used with alcohol solution*, due to the failure of vanillin to separate from the 
viscous glycerol mixtures, even on being Hnpen oohol by as much m *400. An 
arbitrary method, which resembles the procedure used hv flavor manufacturers 
in making vanillin solutions, was employed. This consisted in preparing, for 
each concentration of glycerol, a series of tubes in which different, amount* of vanillin 
were dissolved by warming* These were kept at a nearly constant temperature 
(a5° in one case and i 3 ° in another) and shaken occasionally, during a period of 
one month. The mixtures which remained dear worn seeded with a few crystals 
of vanillin in order to detect super saturation, Those which had been kept at i 3 ° 
were nearly ail supersaturated. The results were plotted and the following table 
was prepared. It shown the maximum amount of vanillin which will remain in 
solution under the usual conditions of preparing and storing commercial vanillin 
solutions. 


Per will 

Cm*. 

i: K If, Clio,Ml II, on prt i»M 

1 1 * wl*rm ,it 

(iljwwl 


...* w, 

—.... 111 .. 

in jmhent 


t-C 

y* i nllrr 

0 (=11*0.. 

t , 3 o 

*, o.S 

0 . 7 S 

.... 

1 . So 

*. 3 o 

U. 8'4 

TO. 

t ,70 

i . So 

0,90 

3 o. 

T . OO 

t .(JO 

1 , * Hi 

4 o. 

'* . 4 <* 

■4.10 

1 , TO 

So.. 

♦ 4.80 

4 . 5 *» 

*,:r» 

60 .... 

:i . 3 o 

I , (|U 

1.70 

70 . 

4.00 

3 . in 

••*. 'i s 


xoo cc. glycerol saturated by being agitated with excess of vanillin at si 5 °, and 
analyzed by extraction with ether, contained from 3 .9 to 5 . t gins. 

l’«li|hHO,OhH|,OII. (Taylor <*o«i Iteblr, itM), 

Solubility or Vanillin in Aqueous Solutions or Glycerol at Tkm**eeatu«e» 
Between CM and 00* |de ««*»**, trie,? 

The determinations were made by the method described tinder Coumarin on 


page 1190. 

Per cent <#»«, VsmJUin 4u«t|v«4 per s*t re, ml awlattua m 

96 */o tiiyctrol - —• ..... . . -***,.... .. . ..— 

la solvent, <T.L 'If*. 3§*, UT, *#*. M\ 

0.0 (= H* 0 ).. 0,68 1 .$5 t , So a ,61 Ho S.oS 

5.0 .. 0.7a *. So 1,60 3 ,oo 4,tjo 5. to 

10,0. 0,75 1.75 I. Ho 1 , 4 o S, $0 6, So 

i 5 .o.o ,85 1.9$ m. 35 4 «00 6, %% 7. to 

ao.o..........__ o.p 5 a. 3 o a.So $.to 7 .So 8.t 5 

*5.0... 1.ko a.So *4.70 • 8.7S ?(,w 

3 o.o. 1. %5 a.95 i.oo 5.3 10.0 t’4.8 

4 o.o.. t .So 3 . 5 o 3 . 8 o 6.0 ri.o 1 S.o 

5 o.o... *4.06 4 * 5 o S.00 7*4 14.8 *40.0 


Fusion-point data for mixtures of vanillin and orthovuniUln are given by 
Noeltmg (1910). Qualitative solubilities of ortho vanillin in % number of solvents 
are also reported. Data for the sintering, melting and dear liquid point n for 
G9H) reS °* Vani an extensive series of compounds art given by Lehmann 

Freezing-point data for mixtures of vanillin and aceaaphthefte are 
given by Fazi, 1916, and for mixtures of vanillin with chlor acetic 
acid and with tri chlor acetic acid by Kendall and G\ bhn«n irvt< 
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C.H.O, 


METHOXY BENZOIC ACID 2 CH„0.C.H„COOH. 

o 6 4 

Distribution of Ortho Methoxy Benzoic Acid at 25° Between: 

(Smith and White, 1989 .) 


Water and 

Chloroform 

Water 

and Toluene 

Gm. Mol. q c ( 

per liter 

Om. Mol. Q 

C Q Hg0 3 per litter 

layer 

" ‘CHCl^layer^ 

y l&yer 

C 6 r 6 eH 3 laycr 

0.00244 

0.0886 

0.0077 

0.0222 

0.00330 

0.1150 

0.0097 

0.0297 

0.00370 

O.1325 

0.0110 

0.0345 

O.OO416 

0.1520 

0.0125 

0.0398 

0.00475 

O.169O 

0.0141 

O.O460 

0.00548 

0.1870 

0.0156 

0.0537 



0.178 

0.0620 


Freezing-point data for mixtures of q methoxy benzoic acid and. 
sarcosine anhydride are given by Pfeiffer, Angern, Wang, Seydel and 
Quehl, 1930. 


ANISIC ACID (^-Methoxybenzoic Acid) CHACeH^COOH. 

iooo cc. sat. aqueous solution contain 0.2263 gm* acid at 25 0 . (Paul, 1894.) 

Mutual Solubility of Anisic (p Methoxy Benzoic) Acid 
and Water, Determined by tIe .Synthetic Method. 

(Flaschner and Rankin, 1910 .) 


t° 

0ma - C 8 H 8°3 Per 
100 gms. mixture 

t° 

0,713 * C 8 H 0°3 per 

100 gms. mixture 

138.2 

(Crit. temp.; 

) 146 

59.4 

140 

9.0 

150 

73.3 

142 

12.0 

160 

89*8 

144 

18.0 

170 

95*6 

145 

30.0 

184 

100.0 


Solubility of Anisic Acid in Several Alcohols. 

(Timofeiew, 1894.) 

In Methyl Alcohol. 

In Ethyl Alcohol. 

In Propyl Alcohol. 


Gms. per 100 Gms. 

Gms. per 100 Gms. 

Gms. per 100 Gms. 

t. 

Sat. Sol. Solvent. 

Sat. Sol. Solvent. 

Sat. Sol. Solvent. 

0 

51.i 104.5 

46.7 87.6 

35 53-8 

16.s 

64.9 183.5 

53-6 US -5 

43 75-5 

Data for the distribution of anisic acid between water and olive oil at 25 0 


are given by Bo&seken and Waterman (1911, 1912). 
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ANISIC ACID (p Methoxy Benzoic Acid) OHjO.Cf H k .(’O 0 H. 

Distribution of Anisic Acid Between ; (Smith, mi vm . > 


Water and Xylene at $ 3 U . Water anti Chloroform at 25 *\ 

MlUtnml* Anisic Acid por tiler ol HUUraoh Oihtr Acid $»rr «f 


H *0 layer 
<C a >, 

Xylene layer 
!«,). 

(-* 

11,0 lam 

»*h*. 

< tin, »AWrr 
.c, * 

§!• 

0.243 

0.195 

0.802 

O. 125 

<>.<>2 5 

5.00 

o. 38 i 

0.494 

1.Ho 

O .|6* 

0.872 

5.38 

0.467 

O.^OO 

1.5o 

O.’Aofi 

1. 

5.85 

0.682 

i. 5 o 

2.20 

0 . 22-5 

1.75 

6.36 


Distbibdtion of Anisic Acid at as 0 Hxtnbsni 

(SstUi ana White. !«#.) 


Water and Chloroform Water and Toluene 


Gta. wola. C R H fl O,^ per Ucer 
/ Hg6 layer otfig Hyer\ 

u». n&m. 

„0- £»r iu#r 

/“ H ; , 61 «yer Uyer'N 

0.000924 0.0233 

0. 000924 

0.00370 

0.00106 0.0268 

0.001056 

0.00449 

0.00119 0.0306 

0.00119 

0.00528 

0.00139 O.O361 

0.001 M 

0.0060 7 

O.OO158 O.O418 

o.ooisH 

0.00818 

0.00178 0.0478 

0.0017J 

0.00950 

Freezing-point data for mixtures of anisic acid and 

saremine 

anhydride are given by Pfeiffer, Angern, Wang, Seydel 

1930. 

and Quehl, 

METHYL P OXY BENZOATE 

ohc 8 h 4 oooch 3 . 



Freezing-point data for mixtures of 1 * oxy benzoic methyl enter with 
antipyrine, with pyramidon and with narcosine anhydride are given by 

Pfeiffer and Seydel, i<>a8b. 


METHYL SALICYLATE C,H,OH.('CXXH,. 

IOO cc. HjO dissolve 0.074 gm. C.H.OH.CtKH H, .it to". „«*) 

100 cc. 0.1 n HjSO* dissolve 0.077 g"i- C.ILOH.t ‘(XX ti, at .jo". 

Solubility of Methyl Salicylate in Aqueous Alcohol at ax". (v..i,-u ..,■«) 

Wt. % ~ # ' 


a 

ill Solvent 


(vent. 

O 


30 

40 

50 

55 


d n of 
Sat. Sol. 

I 

0.958 

0.940 

0.925 

O.922 


Grm. ( 

COOCHy per 
100 C»m*. Sat, Sol. 
0.12 
0.60 
2.30 
6.20 
10 


Wt 

60 

65 

70 

75 

80 


*6i 

Sit. S#I, 
0.923 
O.929 
0.943 
0.974 
I .050 


tiro* 0*11*011* 
UKM H* |wr 
to© tiro*. Sal. Sol. 
18.60 
30.50 

39.40 

58.5° 

n 
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Solubility of Methyl Salicylate in Aqueous Alcohol at Different 
Temperatures. (Seidell, 1910.) 

of C H OH Gms. C 6 H 4 OH.COOCH 3 per too cc. Solvent at: 


in Solvent. 

15°. 

20°. 

25°. 

.30°. 

O 

(about) 0.1 

O. I 

0 .1 

0. I 

30 

o-3 

0.4 

0.5 

0.6 

40 

0.8 

I . I 

1*4 

1.8 

50 

2.4 

3 • S 

5 

6 

55 

4.2 

6 

7.8 

9-5 

60 

7-7 

10 

12.5 

15*5 

6 S 

13 

16.5 

20.2 

24*5 

70 

22 

28 

33 

40 

75 

43 

52 

62 

72 

80 

92 

135 

180 

230 


Solubility of Methyl Salicylate at ^0° in Aqueous 5 o wt. per cent Ethyl 
Alcohol Saturated with various Salts. (Wright, 


5 o Wt. "/„ 

Solvent. 

CatH 6 OH 


thus. 

per 

C„ll,OU.COOOII n i<»l. 
loo gms. sal. sol. 

. ().>. 

Urns. Salt. 

per HH> gms. sat. sol. 

0.0 

-+* 

excess 

Na Cl ’. 

. 8.2 

10. >, (NaCl) 

» 

—H 

» 

Na NO;j*.. 

. 8. 1 

>.0.4 (NaNOj) 

» 

-h 

» 

KCl ... 

. 7.2 

6.->. (KCl) 

„ 

H” 

» 

KN 0 3 ... 

* 6*9 

3.8 (KNO,) 

» 



KBr ... 

• 7*9 

17.3 (KBr) 


Freezing-point data for mixtures of methyl salicylate and cineole are 
given by Bellucci and Grassi, 1913*) 


MANDELIC ACID (Phenyl Glycolic Acid) C fl H 6 .CH 0 H.C 00 H. 

100 cc sat. sol. of Mandelic acid in H a 0 contain 12.65 gms. C e H 6 CH 0 H.CXX)H 

^100 cc sat. sol. of Mandelic acid in C 6 H 6 contain 0.0746 gms. C 8 H 6 CHOH.COOH 
at 19 0 • 


SOX.DBXX.ITY OF DBXTKO AND OF LaBVO MANOKIIC ACIDS IN WATKK. 


Oms. C 8 Hg0 3 per 100 


Ac id 


t u 

U U 

gms. HgO 

Dextro Mandelic 

Acid 

15 

7.2b 

Laevo " 

n 

15 

7.24 

Dextro " 

n 

2S 

II.36 

Laevo " 

i« 

25 

IO.98 


Authority 


Kortium, 1931* 

M 11 

Campbell and Garrow, 1930 


Freezing-points of Mixtures of Active Mandelic 
(Phenyl Glycolic) Acid and Water. 

(Timmermans and Motiuk., 1932 .) 


Q Oms. CgHgOg 

t per 100 gms* H g 0 


OmS. CgHgOg 

per 100 gms. HgO 


- 0,24 1*84 
-O.46 3*69 
-O.60 4*85 


~0#70 5*75 
-0.84 7.14 
-0.93 7*99 
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Solubility of Mandklk: Auiu at *25° in A«»urm a Solutions of : 

j Ktui\ atul Hid h.mU, UUi> 1 


Acetic Acid, 

Formic Acid. 

Equlv. NornuttlU of 

KmUv. NwmaHl* **f 

CIIj COO II. 

0,11.0,. 

II COOfl. 

'0.11.0*. 

O.87O 

1.808 

0.0 

I. t»M 

1 . 3,18 

V.. '1 !■> 

•». 768 

I ,768 

1.880 

■>.<)(>.{ 

4.340 

>. l8o 

2.618 

3 .1 8(5 

6.320 

2 . 38.4 

3.044 

3.444 

8.09 

2.4 3 o 

4 , 2.49 

'i.i:-' 

io .38 

2 431 

4.7^ 

3.487 

12.20 

2. 5 * \ 

6.480 

3 . 4 <h) 

1 3 * 11 

2.7 Mi 

8.60 

3 .V .34 

13,78 

3 , i>7 

9*85 

•*.()(/» 



12. 3 o 

V..178 




Hydrorhhirir Acid. Sulfuric Acid* 


\.»i 

hT7~ 

mailt v «r 

I.II.O, 

NtirnuUly of 

«<«<>*•' ‘ cTtMV 

0 

.0 

I , 

19* 

0,00 

1,191 

f 

, 202 

0. 

#H| I 

2. 69» 

0.484 

3 

.7 Vi 

0, 

0, 

JHH 

38 : 

». 390 

8, mc |4 

0*278 

0,186 

5 

.017 

0, 

3 I.i 

11 ,o5 

0,180 

6 

, 2 7 t 

0. 

3.17 

13.62 

0.180 

7 

. V *3 

0, 

302 

16*, 4 

0,16 

H 


0, 

3 if* 

18,89 

0,2.3 

9 

I*. 

.937 

. 31 

0, 

0 

F» 3 

21,17 

0.27 


Solubility of Racbkxc ( r) Mambblic he tu in 
Aqukous Solutions of Mital Mandxlatss at 25 s . 

(Roas and Horriaon, 193d; Rosa. Horrlaw tnA J atom on* * ttKifl.} 


Om. EQUlv. ptr^XOOO pw. H £ 0 

y (r) mode late ( r ) Mandellc 'acSP 

o,o( = FLO 

1*34 

0*02 C ft H 7 O^Cs 

1.138 

o.a6 " 

1*51 

0,13 " 

1.72 

0.22 " 

2.04 

0.05 C R H.O.K 

1.44 

0.l6 " 

1*65 

0,22 rt 

1.91 

0,415 " 

a. 36 

0*10 C e H 7 0 3 Li 

1.413 

0.20 M 

1-491 

0,25 " 

1*555 

0.014 c 8 h 7 o 3 ti 

1*35 

0.06 " 

1.44 

0.112 ” 

1.583 

0.177 " 

1.79 

0.209 M 

2.09 


tm< squiv. mr iooij mm. iy> 

r {r} J*ncl«ui* (r5 mtmiic Ac 1*0 


0*171 

c # W H < 

1 . S08 

0 * 366 

n 

a. OS 

0.476 

H 

2.33 

0.06a 


1. 45 

0.03 

t(. g H T 0 3 ) B Mfi 

1 * 34 

0.1 30 

«* 

1.407 

0*05 

C.H.O.KO 

1*40 

0 . 143 

ft, * n 

I. 9 *M 

0*210 

H 

1 H 51 

0 .U 3 

C e H 7 0 a Na 

1.042 

0.213 

1.584 

0*277 

M 

1.690 

0*031 

tC # H T G a >„Sr 

1*38 


Distribution of Manbrlic Acid at fS*» IIkywiwm ; 
| Smith* mt . 1923,1 


Water and Ethyl Ether. 

1 MUllmois. C 6 If 8 CI 1011 .COOII per liter of 


11*0 iAjcr (C|}. 

(0,11,1,0 laj.r 01,!. 

k 

0.885 

1. 17 > 

«. 3 :to 

x.070 

• 47(5 

1 .3 80 

2.100 

a. 95 

i. 4 o 5 

3.225 

4 - 8 'jJ 

*•40 

5.225 

8 . 5 a 5 

i*B 3 


Acefoitr iiiul Cilyrcrof, 


^m iwuu, < i i»foi p*t m*r *#r 


Arei«w* t»)«r ia». 

<4fr#wl Uftrr Ti s 

ft- 

4.225 

A , «7 '# 


8*65 

4-25 

2.04 

i6.45 

8,25 

*•§9 

2 3. 0 

11.6 

*•98 
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Solubility of Labvo (-) Mandblic Acid in Aqobous 
Solutions of Metal Mandblatks at 25°. 

(Rc^Sp Morrison and Johnstone, 19 S 8 „) 


rr — 

Gm. 

Equiv. per 

1000 

gins. HgO 

Gm 

. Equiv. per 1000 

gras. HgO 

/ F 

) netai Mandelate 

a f 

~ Mandelic Acid 

'(-) Metal Mandelate (-) 

Mandelic AclcD 

0, 

0. 

o( = 

112 

BoO) 

C 8 H 7 0 3 Cs 


O.738 

0.777 

0.120 
O.166 

(C q H 7 0 3 ) g Ba 

O.763 

0.815 

0. 

210 

II 


0.857 

0.198 

It 

O.84O 

0. 

310 



0.971 

O.186 

(C e H 7 0 3 ),Mg 

0.758 

0, 

193 

c 8 h 7 o 3 k 


0.803 

O.294 

B 7 u 3 2 

0.792 

0. 

384 

II 


O.970 

0.100 

C 8 H 7 0,Rb 

O.766 

0. 

I46 

C 8 H 7 0 3 Li 


0.756 

0.200 

B 7 n 3 

O.837 

0. 

l86 

II 


0.766 

0.300 

II 

O.922 

0. 

246 

II 


0.788 

0.400 

II 

1-035 

0. 

030 

(C 0 H 7 O 3 ) , 

3 Ca 

0.747 

0.059 

C 0 H 7 O 3 Na 

0.737 

0. 

063 



0-755 

0.112 

0.755 

0. 

075 

II 


0.776 

0.292 

m 

0.853 

0. 

153 

C b H0 3 T1 


0.874 

O.34I 

n 

0.877 

0. 

222 



0.915 

O.616 

n 

1.008 

0. 

0. 

325 

104 

II 

<c 8 H 7 <y. 

2 Sr 

I.084 

0.776 

0.157 

0.358 

c 8 h 7 o 3 nh 4 

0.757 

0.884 

0. 

140 

ti 


0.8l2 

O.581 

" 

1.068 


The authors also give results at 25° for the solubility of racemic 
and of dextro Mandelic Acids in aqueous 0.05 molecular solutions of 
the respective metal mandalates to which increasing amounts of various 
metal chlorides and nitrates were added. Their results for equilibrium 
in systems composed of metal mandelates, mandelic acid and water will 
be found in Vol. I under the respective metals as follows: Ba mandelate 
p. 145 > Ca mandelate p, 258, Cs mandelate p, 453 , K mandelate p. 712, 

Li mandelate p. 906, NH„ mandelate p. 1061, Na mandelate p. 1178, 

Rb mandelate p. 1431 and T 1 mandelate, p. 1540. 


Distribution op Mandelic Acid at 19 ° Between : 
(Schilow and Lapin, 1922 .) 


Water and Benzene. 

Gms. <:« ir, cviou. coon 

per 100 cc. 

Ci 

layer (C 4 

1. Cfl H b layer (C f ). 

c. 

1.46 

o.oi 65 

89 

*>• • 99 

o.o 336 

89 

4 . 27 . 

0.0468 

90 

6 . 74 * 

0.0746* 

90 


Water and Anisole. 

Gms. C'HjCHOR.CO.On 


per j 00 co. 

c, 

H a 0 layer (C 4 ). 

Anlsolo layer (C s ). 

«•' 

i. o 5 

O.189 

5.6 

1.383 

0 . 2.58 

5.4 

4.00 

0.752 

5.3 

4*56 

0.852 

5.4 

6.325 

1.178 

5.4 

7.16* 

1. 325 * 

5.4 


•Excess mandelic acid present. 
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Distribution 

of Mandklic Ac 1 

; I* AT * 

th KKN A A TK K AND t'«I,( 3 l 0 F 0 M« 

dm. Mo In. yiJ.^ vvv A if t 
/ ni^nryor iayt*r * 


*■ - . •, * ;»r ;«r* r 

/ i- - 

; v, o’,e' '!*. ; , ;ayrr \ 

0.0218 

O.O348 

O.O3Q6 

0.0458 

u .no loft 

n.001f t S 

0 . 00iSs 

0.002 11 




Experiments on the d is tr i n'»n f i Miitb'ln a. i ! *.fTwi 
d Carvon are given by Schroer, 


Solubility of Mandklic Ae id in Siv*wai. :au. vents. 


Solvent. 

V 


Of • H* d!t (MSI 

Atah.ittfv. 

Water 

u 

20 

1 1 O 

1 Si 4 * ! V ■" *• : ; 


20 

to r; 

- Jr 1 f f • * Ai . ■ 


Methyl Alcohol 

O 

51 1 

:n»t Ovr a. 0 

1 inndfjrw, 


t 6 s’ 

(k\ 0 


Ethyl Alcohol 

0 

46 7 

.. 

„ 

** “ 

16. s 

53 9 

.. 

„ 

Propyl Alcohol 

0 

3 5 


«* 

“ ** 

16 s 

4 $ 

M 

0 

95 % Formic Acid 

19 

40 

* 

( Am halt, not.) 


Solubility of Ulxtko woof R\a- mu* Riifnyl f a von jc ,\ t n , , N * 

HuilrttUtt. t H«>,1 » 


t\ 

( 5 m*» tirtmAiitl 

IK*r itXI Urn* 

ran, 

V 

**«;•; Fa*t*nu» 
A. *4 i«r» 1 • * 
«.m* * 10 !,. 

*5 

0 052 

1 5 

0 X77 

l O r ; 

25 

I ,i.*8 

-*5 

35 

I.OSO 

85 

I (k> 


HI t HU )I‘T t$tM„ 


Freezing-point data are given for 0 f 


"f’VWrf, iH'j'j, 


d + 1 Man del ic arid {Adnaru . VHii] , 
r + 1 •• •» » „ ' 

r + 1 Man del ic acid methyl eMers tiVntn* 

5* 4 1 M " ibo butyl estrrs 

.> 

• and M«»t % uk 

4 Chloro sure in it and 
+ Malic arid * j|„U 
4 Fh#*nyl amino acVin *< td * H o s * 

* Tartaric acid ♦ Hj) *’ .. 

+ Lactami(le lTimm-rni,xn-., van Um krr »nd 


Mandelic acids + AspariO me. add * H 3 D i Tjm.nrrm.ta 

Hit 


10 u. 1 


1939*1 
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C 8 H 8° 3 


NitroACETANILIDES NO=>C 6 H4NH GO CH3, o, 171 and p. 

Solubility of Each in Water. (Sidgwick and Rubio, 1921.) 

The synthetic method was used. Both the triple points and the critical solution 
temperatures, for the two liquid layerers which separate, were determined. Asterisks 
indicate that a solid phase is present. 


Ortho Nitroacelanilide. 


(.ms. 

NO s (: i .II.MICOCII a 

t". per loo riu.s. .sat. sol. 


<) 3-4 - 

100.0* 

9 * 2 . 4 . • 

99 . 38 * 

83 a.... 

97 * 1 * * 

81.0_ 

96.0* tr. pt. 

99 -o* • • • 

94-54 

110.2. 

9 3.65 

173.1. . 

83.47 

188.0..., 

76.-28 

H) 5 .o.... 

65 .04 

198.0- 

5 o erit. ternp 

197.0 ... 

41 16 

191 2. .. . 

*24.06 

179 .'2. . . . 

W 97 

i 57 . 6 . . . . 

8.04 

1*20.0. . . . 

3 .97 


Meta Nilroacetanilide. 


t # . 

Gras. 

MI, C tl II .Ml COCK, 
per 100 gnis. sut. sol. 

154 . 5 . 

100 . 0* 

129.?.. 

••• 93.57* 

124.2. 

••* 91.72 

ii 8 . 5 . 

90.0* tr. pt. 

l4q.*2. 

81.18 

166 . 4 . 

... 73.74 

175.7. 

... 66.08 

180.O. 

5 <> crit. temp. 

176.9. 

3 1.1 3 

1 63 . ft. 

1 4. 5 *> 

i 3 o.o. 

5.21 


Para Nilroacetanilide. 


Gnis. 

NO, C„ II, NH CO Of, 

t°. per 

100 gins. sat. sol. 

2 i 5 .Q... 

100.0* 

192.2... 

95.2* 

i 63 . 6 ... 

81.84* 

161 .5. .. 

80.0* tr. pt. 

175 - 7 . .. 

65.84 

176.6... 

54.93 

178.0... 

5o crit. temp, 

I 77 . 4 -.. 

42.65 

172.8... 

*2.5.62 

164.2... 

i 4-36 

1 56 . 5... 

7.08* 

i 45 .1... 

3.94 


Solubility of Ortho, Meta and Para Nitroacetanilides in 
(S idgwiek ami Rubie, 1921.) 


Ortho Nilroacetanilide. 

Oms, no, <: f ,n ( Nin:ocH, 
t*. i»or too guts. sol. 


81.2... 

. 87.58 

76.4.-. 

79.08 

71.5... 

• 67.97 

68.0... 

• 54.97 

58 . 5 ... 

. 3 1 .49 

46.8... 

. 16.44 

39-0... 

10.26 


Met a 

Nitroacetanilide. 


Gms. NO, <;. IR NHCOGir, 

t u 

per too -gins. sat. sol. 

1 54 . 5 . 

.... 100.0 

1 35 . 3 . 

83.07 

126.8. 

.... 62.27 

121.2 . 

. ... 35.13 

I I 5 . O . 

- i 3.47 

I02 . 0 . 

5 .o 4 


Benzene. 
Para Nitroacetnailide. 

Gnis. NO,C (i ir 4 NirCOjCli J 


t°. per too gms. sat. sol. 

197.4..... 87 .48 

1 86.5 . 72.62 

180.3. 54.78 

179-4 . 49 ' 9 3 

177.5 . 37.75 

. * 7 - 4 ? 

1 5 0 .6 . 5.23 


Solubility of Ortho and of Para Nitroacetanilide in Water and in Aqueous 
Solutions of Acetic: and Nitric acids at Ordinary Temperature. 

( Kranzol and Kng«l ? 1921.) 

Gms. 

Acetanilide 
per 100 cc. 


AceLmtlWIr. Solvent. solvent. 

Nilroacetanilide Water.. o,2>. 

o » Water containing 9.1 cc. CH 3 COOH per ioocc . 1 .o/j 

o » » x 5 .()cc. HNOj per ioocc. 0.96 

o » » *7.700. acctic-HIIN 0 3 perioocc. 0.89 

p » Water.....«. 0.22 

p >» Water containing 7.70c. acetic-h 1 4 - 4 cc - HNO s per ioocc. 0.N9 
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Solubility of Para Nitro Acktamidk in Aqueous and in 
Glacial Acktio Acid. 

(Orton and King, lull.' 

Uinfi. 1’ Ni'.C ,H .NHCOi'H., 

S0lvent r/ 1 ,T 10U /rt;.' -7.U . ri.'V. 

Aq. SO% Acetic Acid lb u . uH 

Glacial Acetic Acid ie> u.Ma 

Freezing-point data are given for mixtures of: 

o Ni trace tan i 1 ide + o nit. rani line (Jaeger, iouc .1 

p ,s l acetanilide (Raster, iHou) 

p ” 4 di nitro acetanilide (Holloman and Sluiter, mob. I 


Hydroxy T6LXJIC ACIDS 

G*H 3 COOH.OH.CHn, 1,7,3; i,v v J; i !,3,| and t, 4 , 3. 

Solubility of Mach Supakatrly in Watfh. (Sidguirk and Kwlmnk, \m« . t 
The determinations were made by the synthetic method ami ail details for 
accurate work were carefully observed. The results are expressed in wt. % 
that is, in grains of acid per too {trams of saturated solution. U indicates that 
a second liquid layer separated. The position of the substituent groups in the 
several acids are numbered in the order, (X) Oil, Oil and Thus flu* i, >, 3 arid 

is C* H 3 .(i) CO 01 1 .( 7 ) OIL(3) (iU 3 , the 1 . 7.4 acid ** 11. i i} (Xi Ul(.r> j.t >11 till.,, 

the 1,7, 5 acid is C 3 ll 3 .(i) (X1 011.(7.) OH.(5) Cil 3 , the i, 1, \ acid is ll 3 .(i) (*,( M >H 
.(3) 0H.'(4) CII 3 and the i, 4> 3 acid is C 0 ll 3 .(i) (X) OH.(4) Ull.i'lj (iH a . 

Results for the Results for the Results for the Results for t he Results for the 


1 ,' 2 , 3 AciiU 

t, t, 4 

Acid. 

t. ' i . 


■y -r ^—»— 

«*"«—■*—>k, .. 



t“. 

Wt. %. 

t*. 

WL< 7 „. 

t*. 

167.0... 

100.00 

177.8... 

100.00 

177 . 5 . 

147 . 5 ... 

90.07 

147.8... 

89.68 

176.4. 

134.5... 

8o.fx> 

i 38 . 3 ... 

79.88 

I 17 . 0 . 

i 34 .i... 

7 i ).«8 

1 37 , 6 ... 

67.68 

109 . 5 . 

i '-'•9.8... 

() 9. r )7 

159.4... 

54.40 «• 

U7.7. 

17 . 0 . 3 ... 

- L 

144.8... 

41.481. 

170 . 7 . 

148.0... 

59.73 I. 

14 5 . 7 <*r. 

I. 

1 3 1 . 7 . 

151 . 3 -.. 

70.5 1 I. 

144 . 6 ... 

19.891. 

135 . 6 . 

i 53 . 5 cr. 

- I, 

138 . 4 ... 

9.7,71 

147.0., 

i 53 . 3 ... 

79.81 L 

13 l .O tr. 


147.8*: 

149 * 3 ... 

10.18 L 

1794 ... 

5.53 

i 47 . 5 . 

i 3 i. 8 ... 

5.07 I 

17 . 5 . 3 ... 

1. 

1 38 . 5 . 

179.7 tr. 

- 

80.7... 

0.417 

117.7. 

ZI9.I... 

7.70 



107.8 1 

80.7... 

o .364 



8'V.o. 


80.7... 


Add. 

t. *, 

v Add. 

1, i, .3 

Arid. 






Wt. 

t* 

Wt v« 

V- 

Wt. 

100.00 

7 o 8 . 5 . 

100.00 

17'a.R.. 

100,00 

89.71 

I 5 .J.O 

■ : 8 . 9 H 

1 46 . 8 ... 

84 .r» 

79.66 

*4 3.o. 

.. 66,07 

fiv.i... 

6 3 . ) » 

7 7.0 5 

1 3 1.4. 

•• 48.67 

17.4.1,,. 

47* *7 

69.79 1. 

174.7. 

.. 3 o./’» 

1 i.s.H... 

30.87 

67.91 *• 

11 3 . 1 . 

.. 10.33 

109,0.., 

9.61 

79.87 1 

98.8. 

4*°3 

to 3.8 

6.V> 

5 . 7 . it> 1, 



lol.4... 

•>.*-7 

38.85 1 . 



tpj/jtii 

7.01 

- i. 



96.fi.., 

3 /;o 

7 |.7 7 I. 



97.fi... 

'■*•77 

10.71 1 . 

4.53 L 



8 4.4 

1 .83 

< ‘.r. 

Critical Solution To 

mp. 


tr. “ 

Triple point 



6.97 

t. h. «k» Traumtion 

point of 

hydrate. 

<).y 3 
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Solubility of Hydroxy Toluic Acids in Benzene. (Sid^wick and Ewbank, 1921 a . 

1 , 2, 3 Acid. I, 2, 4 Acid. I. 2 . .'i Acid. i n a A.m/< i h k *m 


1, 2, 3 

Add. 

I, 2, A 

Acid. 

1 , 2 , 

"» Acid. 

1, 3, A 

Acid. 

!, A, 

3 Acid. 

f. 

Wt. °/ 0 . 

t“. 

Wt. °/ 0 . 

t°. 

,N- Wl »U 

” V 


t°. 

Wt. V 0 . 

15 : 1 . 4 ... 

90.33 


91.6 

1.42.0.. 

91.IO 

202.5.. 

9 ! -7 

166.0.. 

• 90.7 

1 383 ... 

*>!)•<)'> 

15 0 . 3 .. 

7i-7 

12 ^ 7 .. 

70.36 

i92.0.. 

72.7 

152 . 8 .. 

. 71.7 

12 . 3 . 0 ... 


1 35.1. 

00.7 

110.6.. 

52 .o 5 

183.7.. 

5 0.0 

1 45 .o.. 

. 02.6 

107.2... 


117.6.. 

29.33 

93.3.. 

29.98 

176 . 5 .., 

29.8 

139.5.. 

. 29.8 

79 . 

1 ) <>7 

<><>-*>.- 

9-74 

68.0.. 

io.53 

l6o.5.,. 

9.8 

126.2.. 

. 10*1 I 

G'ji.A ... 

5.*>.3 

71.7.. 

4.96 

48.8.. 

4.73 

f474.. 

4.87 

116.7.. 

. 4-78 


2.0 t 

48.8.. 

2.02 

3o.o.. 

1.76 

i 3 i. 6 .. 


109.5.. 

2.78 


Solubility of 

Hydroxy 

Toluic Acids 

in n Heptane. (Sidgwick and Evybank 

, 1921 a .) 

i» ", 

Acid. 

1, 2, A Acid. 

1, % 

r» Acid. 

t, 3 ,< A Acid. 

1 , A, 3 

Acid. 


Wt. *»/«. 

t°. 

wt, •/; 

v . 

Wt. •»/,. 

t° 


wTv 0 ." 

1 54 . 3 .. 

88.95 

166). 7... 

79.29 

145.9... 

189.9 

180.0... 0.94 

i 63 . 8 ... 

r.40 

1/1O.6.. 

70.04 

16) 

6> 1.o 3 

$38.7.. 

f > 9-9 


1 5 6.0... 

1.40L 

« 4 

v>.o 3 

156 . 6 ... 

36 . 2,8 

135 . 5 .. 

5 0.0 


107. 3 ... 

1.02 

i 4 <>- 9 -- 

47 - 6)3 


20. 1 :> 

1 31 .1. 

3 o .38 


i 35 .o... 

I. 02 L 

132.9.. 

2 . 4-77 

x 35 . 6 )... 

10.00 

116.2.. 

10.42 

202.0 It*. 

168.0 u. 


119.0.. 

9-9 > 

1 i6>,7. .. 

4 . 5 1 

97.1.. 

4.59 




to 1.0.. 

4 -H 6 ) 

100.6)... 

2.22 

79.0 - 

1.84 




8 1.0.. 

i.8<) 








DI NITRO P 

XYLENES 

(N0 2 1 

2 C a H 2 (CH 3 ) 2 . 





Freezing-point data for mixtures of 2.3 and 2.6 di nitro P xylenes are 
given by Blanksma, 1913- 

Results for mixtures of 2.6 di nitro xylene and acenaphthene are given 
by flertel and Kleu, 1930. 


TRI NITRO ETHYL ANILINE 2,4, 6 - ' (N 0 2 ) 3 C e HgNH.C 2 H 6 . 

100 gms. H 2 0 dissolve 0.010 gm. C 0 H 8 O 6 N 4 at 19 0 , 0.031 gm. at 50°'and 
0.140 gm. at ioo°. (Desvergnes, 1926.) 


NITROSO MKT A XYLENE (4) N0C 6 H 3 (CH 3 > e . 

Freezing-point data for mixtures of Nitroso meta xylene with q nitroso 
toluene and with nitroso mesitylene are given by Hammick, Edwards, 
Illingworth and Snell, 1933 - 
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ACETANILIDE C.H.-.NH.C0 CII,. 

Solubility of Acktanilidk in Water 
per UK) gnin, 

t". Ml. <w»l. Solid Fhavr. 

—O. <>3 (Eutoc.) 0 .5 Ico WhSH. COCH* 

i5.. o.5 (0.4)* c s ii 5 nh.co<;h 3 

•>.o. o.5a(o.{5) » 

3o. o.63(o.5i) » 

4o. o.86(o.65) » 

>o.. i .‘>,5(o.81) » 

(io. a.o » 

70. 3 .o » 

80. 4.5 » 

83.2. 5 . 2 Quad. Jrt. >» H llq.iUi layers 

83.2. 87.0 .» »• 

85... 91.0 G # H f NH.COCH a 

90. 94.5 » 

95.0. 96.5 » 

100.0. 98.0 »» 

114.0. IOO.Om.pt. » 


(Schoori and at waand. 

The liquid layers which separata 
above 83°. » hare the following 
composition. 

Ot»n. Nil CUCI!, 

_prr tm gt m, 

"V^Xkr "tjtMtii/ 
r • “* ‘■* *■ 

83.2. 

90.0. 

100,0. 

12(1.0. 

1 3o. o. 
i35.<>. 

140.0. 

142.0.. 

l44 .oicra t» 

* The*o reautt", which arc protuthly 
low, arc given by OliveH Mamiftta anti 
Komi, iW, 



45 ,o 


Solubility of Acktanilidk in Watkk and Ethyl Alcohol. 

(Wright, m-7.) 


Solvent 


Oma. c jj| R h WI ’ i * f)CH aL* wr JvF @EW# *»I**ni ni 


kxr 


W* 


Water 
Aq. 50 Wt. 
Pure CgHgOH 


% CgHgOH 


O.sas 

xx.9 

a8.8 


0.71 

18.8 

40.5 


Solubility of Acetanilide in Mixtures of Ethyl Alcohol and Water. 


Wt. 

Results at 2 ts w * (Hotkman and Antuih, *894 ) 

..—. A _____ 

Rcwulta a t 

in’*. CSrkkD, *tw > 

1 < 5 ® Out 

QthOH in 
Solvent. 

/ - -- 

Sp. Or. of Sat. 
Solution. 

Gms. t*H*NH.C*t>C*1 t 
per 100 Grns. Sat, 
Solution. 

Sp. Or. of Sat. 
Solution, 

V*tm. Ink'll, 

per ten G«m Sat. 
Sniuiieci. 

O 

0.997 

0.54 

I ,OCO 

O .69 

IO 

0.985 

0.93 

O .984 

1.00 

20 

0973 

1.28 

O. 97 O 

2,20 

30 

O .962 

2.30 

O .956 

4 80 

40 

0.950 

4-85 

0*945 

9.40 

50 

0.939 

8.87 

o.<)34 

*5-4° 

60 

O .928 

T 4.17 

0.926 

22 . co 

70 

O .918 

19.84 

0.917 

27.60 

80 

O .907 

25-17 

9°7 

31,30 

vo 

00 

0.899 

26.93 

0.900 

3^*70 

90 

O. 89 O 

27.65 

0.893 

31,60 

95 

0.874 

26.82 

0.885 

30,80 

100 

0.851 

24.77 

0 .E 76 

29.00 


(See remarks under a Acetn&phthalide, page 705 .) 
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Solubility of Acetanilide in Mixtures of Wa^bk and Alcohols at 20°. 

(Gregg-Wilson and Wright, 1928 .) 

Results for mixtures of: 

Water and Methyl Alcohol Water and Ethyl Alcohol Water and Propyl Alcohol 


wt. % 

Oms. CgHgON 

Wt. % 

Gras. CgH g GN 

Wt. % 

Oms. CgHgON 

CHgOH in 

per 100 gms. 

CjgHgOH In 

per 100 gms. 

C 3 H 7 0 H In 

per 100 gms 

Aq. Solvent 

Solvent 

Aq. Solvent 

Solvent 

AQ. 8olvent 

Solvent 

0.0 

0.52 

0.0 

O.52 

0.0 

O.52 

25-4 

1-75 

26.3 

2.15 

16.3 

1.8 

49 *& 

7 . 2 S 

52-5 

13.7 

34.5 

9.3 

71-7 

23 * 15 

74-8 

29-0 

54-2 

18.6 

86.6 

37-5 

84-2 

33.1 

85.O 

33*75 

93*5 

42.1 

90.4 

32.3 

90.0 

35*4 

96.2 

43.6 

95-2 

31.3 

95-3 

28.4 

100.0 

46.O 

100.0 

28.8 

100.0 

22.6 


Solubility of Acetanilide in Aqueous Solutions of Acetic Acid. 

(Bradfie Id and Williams, 1029 .) 

The determinations were made by gradually heating mixtures of known 
weights of the solute and solvent and noting the temperature at which 
the last trace of solid disappeared. The results were plotted and the 
values for selected temperatures obtained from the curve. 


Ora®. CHgCOOK per 

Gras. CHgCONH. 

.CgHg dissolved 

per 100 gms. 

. solvent at: 

100 gras. AQ. Solvent 

' 20° 

26 0 

300 

350 N 

o.o(= H«0) 

0.504 

0.563 

O.665 

O.808 

26.0 

< 2*23 

2-70 

3*28 

4*05 

52.4 

9.82 

12.2 

15-3 

19*2 

76.8 

31.5 

38. 2 

46.6 

56.9 

85*0 

40.4 

47-6 

56.7 

67.9 

91*3 

45**4 

52.s 

6l.2 

71.6 

99*0 

46.2 

52.9 

60.9 

70.7 


Sox.ubu.xty or Acetaniudine in Aqueous Solutions of Antii>yiune 
and OF PybamIDONE. (Oliv«ri-Mond»la and Forni, 1945 .) 

Results for Aruipyrine solutions Results for Pyramidone solutions 

at j(K at 20 °. at 14 °. at 26 “ 


at HR 

Coo. per ton $m%, 


Cm*, per too gms. 

%at. p*ot. 


Ami- 

.,vW*^ 

"Anti-” 

pyrlmv 

IHtUItU', 

p>rli»i\ 

0.5 

»..r» 

0.5 

1.0 

0 .5o 

I .0 

2.0 

0 . :> > 

2.0 

4.0 

0*77 

4*0 

5.o 

1 .c>3 

1.0 

10.0 

t .f>4 

1 0 . 0 

100 cc. 

of aqueous 

XO. I 1 


X*ms. pof too gm». 

set. sol . 
TyT" 

Aitilmuir. anllldi 

0.5 0.43 

1,0 o.\ c 

2 . O 0.4c 

9.4o r > 0.51 

4.0 oJ*: 


(Jins. per too gins. 
Sill, sol. 


Tyr¬ 
ant Id one. 


(Olivon-Mendalu. 1926 .) 
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Solubility of Acbtaniltdk in Skvkeal Solyiuts. 


Solvent. 


Sj». tir. 
of lilt. 
Solution. 

tims. 

CVUNH.t'OC'Ha Authority 

\kt too liiih, Autnoncy. 

Sat. Solution. 

Water 

16 


O.47 

(Cirrrtiiah ami Smith, ipo.t) 

a 

25 

O.997 

0.54 

(HnHcm&n and Antush. »%4.) 

a 

30 

I .OOO 

0.69 

iSrklell, 1907.) 

Ether 

-’5 

. . . 

2.8 

(Martlet* ami Dover, tgdS.) 

Formic Acid (05%) 

16.8 

I . 121 

56.74 

(;\ne\mn, 

Acetic Acid (99.5%) 

21 -5 


33-21 

(Seidell, *907.) 

Acetone 

3 ° 3 1 

0.902 

3 l *5 

" 

Amyl Acetate 

U 

0.882 

10.46 

*1 

Amyl Alcohol 

2$ 


14.00 

»* 

Aniline 

30-31 

I.O34 

10.38 

** 

Benzene 

a 

O.875 

2.46 

** 

Benzaldehyde 

a 

I . 068 

18.83 

0 

Toluene 

26 

0.862 

0.50 

** 

Xylene 

32 -5 

0.847 

iM$ 


Pyridine 

20-2$ 

. . . 

32 -7 

(Dehn, 

50% Aq. Pyridine 

a 

. . . 

35 -7 

•« 

Petroleum Ether 

about 20 


0.03 

(Sutkowcr, 1916.) 


100 gins. Carbon tetrachloride dissolve o.ioa(o-130) gm. acetanilide 
at 2$°. (Warren, 1033*) 


Solubility of Acetanilide in Several Solvents. 

C»u* LJL Ml MICH, 
l»**r tun imv 

Solvent. t*« nulvftti. AutllmrUt. 

Glycerol (Density i.t 3 t 6 )... to 0.9 3 tMl, itti.) 

» ( » 1 . a(>45).. to 1 . r 4 

Paracymene (b. pt. 176-176.5). 3 o j .%,1 {WheoW, itan.) 

Ethylalcohol (com. absolute). v,o-t 3 im ,3 fp«eh«rtit*d ic-hn, i*m.) 

Quinoline. » it. 67 >» 

» -hO*iH#OU (liquimol. mixture). » 23.69 » 


Solubility in Methylalcohol, Ethylalcohol and in Chloeoi ohm. 
(Spt»y«r«, UH)2j 

InUIgOIL In C s II,Oil, In Clip*. 




C H 11 , Nil. COCK, 


e,i*s wi. coat, 


e» «*nh eo tin 


Sp; Cr. of 

per too m\>. 

Sp. Cr. of 

nor mu 

Bp. Cr- of 

»«*r ttm i» 9 . 

t a . 

not. solnljon. 

cn.oii. 

Hill, solution. 


sit. Notation, 

CM Cl* 

0. . . 

O.860 

2.4.0 

0 . 84'4 

15. "> 

1. 5 o 3 

1.9 

ID, . . 

0.864 

3 o.o 

0.844 

TO O 

i. \y\ 

7.5 

TO. . . 

0.875 

4 2..0 

o. 85 o 

2,8.0 

1.440 

< 3.0 

3 (>_ 

0.89T 

(>•2.0 

0.860 

38 .o 

1,39H 

TO. O 

40 . .. 

0.911 

90.0 

0.874 

54.0 

1.344 

M) , O 

5 o... 

o.<)3t. 

1 {7.0 

0.895 

78.0 

«-:i *4 

43,0 

60... 

<>•</> 7 

21 5.0 

0.9*>,o 

I T<>. 0 

1 . T77, 

65.0 
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Solubility of Acetanilide in Phenol, Urethan and in Toluene. (Mortimer, 1923.) 



Mol. 


"""(Sms'! 

cocir, 

Mot. «/o 

Gifts. 

c 0 ir 6 Nircocir, 

Mol. o / 0 

^ .. Gms. 

C 8 H s NH CO CH, 


n n 

Ih sat 

:o ur s 

sol. 

por 100 Kins., 

Cfl HjjOII. 

c 6 h & nhcoch 

in fat. sol. 

per loo gms. 

NIf j CO* C a II S . 

CaIIkNIECAcH* 
in. sat. sol. 

per 100 gms. " 
c 0 n 5 l% 8 . 

0... 




.... 


0. i5 

0.22 

20. . . 

• • 



.... 


0.87 

0 . 54 - 

40 . . . 

42 

7 

107.0 

14.8 

26 .3 

1.1 

1.63 

60. . . 

5 o 

I 

144.2 

27.4 

57.2 

5.6 

8.69 

8<>. . . 

60 

5 

220 . I 

46.8 

1 33 - 2 

33.8 

74.85 

IOO. . . 

79 

5 

5^.2 

75.7 

472 ♦ 1 

70.8 

355.5o 


Solubility of Acetanilide in Mixtures of Alcohols at 20°. 

(Gregg-Wllson and Wright, 1928 .) 

Results for Mixtures of: 


Methyl 

and Ethyl Alcohols 

Ethyl and Propyl Alcohols 

Normal 

and Iso Propyl 
Alcohols 

wt. % 

Ow. C 8 H g ON 

wt. % 

Oms. CgHgON 

wt. % 

Gms. CgHgON 

enroll in per 1 GO-gras* 

CgH 5 0 H m 

per 100 gms. 

n C 3 H 7 OH 

In per 100 gms. 

Solvent 

Solvent 

Solvent 

Solvent 

Solvent 

Solvent 

0.0 

28.8 

0.0 

21.8 

0.0 

25-9 

17.7 

31-4 

19.9 

23-9 

24.7 

2 S .5 

33*7 

34-2 

40.7 

25-4 

46.2 

24-9 

SO .3 

37-2 

59-1 

26.4 

71.2 

23*4 

71-4 

40.6 

79-4 

27-6 

85.3 

22.9 

83.0 

100.0 

42.5 

46.2 

90.0 

100.0 

27-9 

28.8 

100.0 

21.8 


Solubility of Acetanilide in Mixtures of Benzene 

(Gregg-Wllson and Wright, 1928 .) 


Benzene and Methyl Alcohol Benzene and Ethyl Alcohol 


Results for Mixtures of: 


wt. % c 6 h 6 

0 m. c 8 h @ on per 

In Solvent 

100 graft, solvent 

0.0 

46.2 

21.8 

52.8 

42. s 

S 4-5 

62.8 

so.l 

81.5 

35 -1 

100.0 

1.08 


Wt. % c 6 h 6 

Oms. CgHgON per 

In Solvent 

100 gms. Solvent 

0.0 

28.8 

20.0 

33-3 

41-7 

35-7 

63-8 

31*75 

83.8 

21.1 

100 

1.08 


and Alcohols at 20°. 


Benzene and Propyl Alcohol 


Wt. % CgHg 

Gms. CgH fi ON per 

in solvent 

100 gras. Solvent 

0.0 

22.6 

18.8 

27.6 

42.O 

29.6 

58.0 

28.2 

83.O 

17-5 

100.0 

1.08 








w, 
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Solubility of Acitanilibi in Mixtukks of Solvents at 25°. 

(Hahieu, 1036.) 


Results for mixtures of: 


(CH 3 ) £ C 0 + C 6 H fl CS 2 + C fl H 5 N0 2 C«H 5 NH f + C 8 H 6 N0 4 


Wt. % c e H 6 

Ob® . CgHgON 

Vt. % C e KgN^ 

Qm. C b U q (M 

Wt. % 

Owl. C^HgON 

In Solvent 

per 100 graa. 

In Solvent 

per 100 gms. 

In solvent 

Ptr 100 ««, 


Solvent 


Solvent 


Solvent 

0 

39*89 

0.0 

O.23 

0.0 

7.60 

31*4 

33.5 

37*5 

2.98 

33.2 

22.1 

53.6 

24*96 

53.2 

8.49 

48.9 

23*4 

75.1 

16.38 

74*1 

9*73 

67.2 

33,5 

100.0 

1.40 

87.0 

8.86 

100.0 

21.07 



100.0 

7.60 




C e H g NH 2 

+ C fl H 18 (so°l 

fCS* + 

(CIi 3 ) a C 0 

<W,o 

4 CHCI3 

Wt. % 

Ow. CgHgON 

wt. % 

0»8. CgHgGN 

wt. % 

tm . CgHgGN 

C < K s NH l In 

per 100 groe. 

{CH z ) 2 CO In 

per 100 gras. 


yer 100 m 

Solvent 

Solvent 

Solvent 

Solvent 

Solvent 

Solvent 

0.0 

0-33 

0.0 

0.23 

0.0 

20.48 

24.6 

3*02 

23.7 

18.9 

24*4 

7.40 

53.1 

39*4 

49-1 

36.3 

SI *5 

4 ** 17 

78,2 

54*7 

74*0 

38.6 

74*9 

3*15 

100.0 

46.8 

100.0 

39-89 

100.0 

3.45 


HgO + C 3 H 7 0 H 


Wt. % 

Graa. C e H 0 ON 

h 2 o m 

per 100 gras. 

Solvent 

Solvent 

0.0 

26.93 

13*1 

38.4 

34*4 

36 . 0 s 

53*8 

18 . 0 s 

75*6 

5.99 

100 

0.61 


CS 2 + CH 3 OH 


Wt. % 

Owe. CgHgCW 

CH 3 0H in 

per 100 gm , 

Solvent 

Solvent 

0.0 

O.33 

23.8 

SO. 3 

46.8 

76.7 

79*4 

67.S 

100.0 

54.8 


100 gms. sat. solution of Acetanilide in liquid Ammonia contain 48 gms. 
C e H 0 OH at ? t°. (De Carli, 1927.) 
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Freezing-point data are given for mixtures of Acetanilide and: 

Aniline + Allyl phenyl thio urea(i3)Phenacetine + Sulfonal(s) 
Antipyrine(2)($a) " + Urea(0 


" + Phenacetine(s) 

" + Salicylic acid(8) 

Benzoic acid( 12) (5a) 

Chloral hydrate!i) 

Dinitro benzene!3) 

Diphenyl amine(5a} 

Ethyl Urethan($a) 

Hydroquinone(sa) 

11 + Resorcinol (8) 

Naphthol + Urea!9) 

Nitraniline!3) 

Nitre acetanilide!11) 

Naphthy1amine!$a) 

Menthol(sa) 

Phenacetine!10)!1)(5a) 

0 + Antipyrine(s) 

” + Resorcinol(5) 

Dinitro phenol!3)(14) 


Phenol(1) 

PropioanilideU)(14) 

Pyramidon!1) 

Quinine!sa) 

Resorcinol!1) 

" + Hydroquinone(8) 

" + Phenacetine!5) 

Salicylic acid + Antipyrine!8) 

" " + Urea!9) 

Salipyrine(sa) 

" + Sulfonal!6) 

SaloKsa) 

Sulfonal(sa) 

Thymol!1)(7) 

Urea!5a) 

" + Naphthol!9) 

M + Phenacetine!5) 

" + Salicylic acid(9) 


!a) Angeletti, 1927; (2) Comanducci, 1912; (3) Crompton and Whiteby, 
1895; <4) Gilbert and Clark, 1927; (5) Hrynakowski, 1934; (5a) 
Hrynakowski and Adamanis, 1933a; (6) Hrynakowski and Staszewski, 1936; 
(7) Hrynakowski and Szmyt, 1935; (8) Hrynakowski and Szmyt, 1935b; 

(9) Hrynakowski and Szmyt, 1935c; (10) Kitran, 1924; (11) Kiister, 

1891; !12) Fusebin and Wilowitsch, 1925; (13) Schischokin, 1930; 

( 14 ) Tammann and Betschvar, 1926. 




PHENYL AMINO ACETIC ACID CH (NH 2 MC e H 6 )C00H. 

The eutectic temperature of a mixture of active phenyl amino acetic 
acid and water is 0.07 0 . That for a mixture of the inactive compound 
compound and water is 0.13 0 . (Timmermans and Hotiuk, 1932.) 

Results are also given for the freezing-points of ternary mixtures 
composed of phenylamino acetic acid + phenyl glycolic acid 4 water, 

METHYL ANTHRANILIC ACID (CH 3 )NHC e H 4 COOH. 

Distribution of Mrthyx, Anthranilic Acid at 25 0 Bitwbins 

(Smith and White, 1 £» 9 .) 

Water and Chloroform Water and Toluene 


Gm, Mola. 

per liter 


Om . Mola. CgHyQy per liter 

^(flayer 

~ ' CHClg layer 


ig«r. 

" law 

0.00099 

0.012$ 


0.000924 

0*00317 

O.OOIOB 

0.0143 


0.00112 

0.00370 

0.00119 

0.0162 


0.00133 

0.0043b 

0.00132 

0.0191 


0.00158 

0.00503 

0.00145 

0.02l8 

m 

0.00185 

O.OOSBo 

0.00158 

0.0257 


0.002:40 

0.00682 


AMINO ACETOPHENONE CH 3 C 0 C e H 4 NH 2 . 

Freezing-point data are given for mixtures of p amino aceto phenone 
and: 

1.2.4 JChloro di nitro benzene (Giua, Marcellino and Curt i, 1920); 
Cinnamylidene aceto phenone (Giua, 192s); Tri nitro anisole (Giua, 
1931); and 2.4- 6 -Tri nitro toluene (Giua, 1917.) 


METHYL AMINO BENZOATE n and g NH a C c H 4 COOCH,. 

Freezing-point data are given for mixtures of: 

Methyl amino benzoates + Antipyrine (Pfeiffer and Seydel, 1928b.! 

" " " -4 Pyramidon n *• H 

" " " 4 - Sarcosine anhydride (Pfeiffer and Seydel, 1928b;) 

and Pfeiffer, Angern and Wang, 
1927.) 

BROMO, CHLORO NITRO DI METHYL ANILINES BrN 0 £ (CH 3 ! f C d HNH s . 

Freezing-point data for mixtures of Bromo nitro di methyl anilines and 
for mixtures of Chioro nitro di methyl anilines are given by Clemo and 

Smith, 1928. 

ANIS ALDOXIMES CH 3 0C e H 4 CH:N0H. 

Freezing-point data for mixtures of the cis and trans an is aldoximes 
are given by Skau and Saxton, 1933, 

NITRO PHENETOL N0 2 C e H 4 0C g H 6 . 


Freezing-point data for mixtures of nitro nhen^tnl Irf 4 th fii T 
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XYLENE C.H,(t:Hs) s . 


c 8 h, 


Solubility of Xylene in Water. 

The solubility of xylene in water is given by Ho riba, 1917, as 0.018 but the isomer 
used, the temperature or the terms in which the result is expressed, are not defined. 

Determinations of the solubility of xylene (Isomer?) in superheated water were 
made by Jaeger, 19*23. A large shaking autoclave of more than two liters capacity 
was used. A measured volume of the saturated solution was cooled and after it 
had separated into two layers, the volume of xylene was measured. 

,, , t"..... I.>0”. 200". ‘2<*>0°. 

<«e. Xylene per 100 cc. 11,0 .. <>. 1 o. 3 . r > t.i 


Reciprocal Solubility of Xylenk and Water. 

(Uspenskl, 1929 .) 


0 ms. C 6 H 4 (CH 3 ) 2 per 
100 gras. sat. sol. In H^O 


0ms. HgO per 100 gms. 
sat. sol.In C 6 H 4 (CH 3 ) 2 


10 0.0076 

as o’. 0130 


0.0185 

0.0384 


too gms. sat. solution of commercial xylene in 9a wt. per cent ethyl alcohol 
contain 83.4 gms. xylene at I r >". (Ornumdy and Graven, 1921 .) 

IDO gms. sat. solution of hexakydro xylene in 99. wt. per cent ethyl alcohol contain 
26.4 of the compound at l 5 °. (Ormandy and Craven, 1921 .) 


Results for the reciprocal solubility of Xylene and Sulfur are given 
by Hammiek and Holt, 1927. 

Freezing "point data for mixtures of m and p xylene arc given by Nakatsuchi, 1926. 
Freezing-point data are given for mixtures of Xylenes and: 


Acetic acidta) 
Benzene! 2 ) (3) 
Bromo toluene!3) 
Ethyl bromide!3) 


Ethyl succinimide!3) 
Phenol!3) 

Resorcinol!a) 
Toluene!2) 

Veratrole!3J 


(1) Campet t i , 1917; I2) Nakatsuchi, 1926; ( 3 ) Paterno and Ampola, 1897- 


XYLENOL 1.3.4, CtII«.(CH,),.OH. 

Miscibility of Aqueous Alkaline Solutions of Xylenol with Several 
Organic Compounds, Insoluble in Water. 

(Sehcuble, 1907.) 

To 5 ee. portions of an. KOH solution (250 gms. per liter) were added the given 
amounts ot the uq. insoluble compound from a buret and the xylenol, dropwise, 
until solution occurred. Temperature not stated. 

Composition of Homogeneous Solution, 
cc. Aq. KOH. cc. Aq. Insol. Cmpd. Gms. Xylenol. 

< 2 (* 1.64 gms.) Octyl Alcohol (1) 1 

5 S (-4.io 11 ) “ 1 *7 

r 2 (=» r.74 “ ) Toluene 4-i 

5 3 (=2.61 “ ) “ 5 

(x) The normal womlary octyl alcohol, i.e. t the so-called capryl alcohol, CH|(CHi)*.CH(OH) CHj. 
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Freezing-point data are given for mixtures of Xytends and; 


Cineole (Morgan and Pellet, 1935-1 

Tetr a methyl phthalan (Bennett and Wain, X9jd) 

Xylidenes (Morgan and Pet let, 1935 d 

ETHYL BENZENE C fl H 5 C g H 8 . 

ioo gms. sat. solution of ethyl benzene i-n H^O contain 0.014 m* 
C Q H 6 C S H S at 15°. (Piihner, 1924.) 


ETHYL PHENOLS q and j C £ H g C 6 H 4 0 H. 

Freezing-point data for mixtures of ethyl phenols with cineole and 
xylidenes are given by Morgan and Pet let, 1935. 


C ARB AH IDES (Ureas) C e H lo ON g . 

Solubility in Several Solvents. (Walker and \Vm*L *w) 
as Methyl phenyl carbamide (m. pt, 82°), benzyl carbamide Cm. pt. 149®). 
a tolyi carbamide (m. pt. 185°) and p tolyi carbamide (m. pt, 173**}. 

(Jms. Each Carbamide Separately j**r tm ce. Slit Solutma 
SolVCnt. t*. .. - —< ■ »• 


Water 

* • r ~ 
as 

Methyl Phenyl. 

Benzyl. 

p Tolyi 

11 Tutyl 

45 

74 

x .71 

O.307 

0.251 

Acetone 

23 

29*4 

3.10 

2.66 

O.462 

Either 

22-5 

2.28 

O.053 

0,062 

0.0162 

Benzene 

44*2 

12.4 

0.0597 

0.043 

0.0155 


Acetyl PHENYLENE DIAMINES o, m and p 0 «II 4 Nil,. MI COClt 
Solubility or Each Separately in Water. 

The determinations were made by the synthetic method. 


Results 

for the Ortho compound. 

c 6 HiNrra.Ni?cocir # m 
t\ per 100 gms. i«t. sol. 


7 ^. 

3 .40 

2*2.0. 

12. o 5 

33.5. 

22.32 

42.x. 

3 i .q 5 

5 o .4 . 

41.84 

59.1. 

5 i . 7 3 

69.9. 

64 - no 

78.a. 

71.72 

88.i. 

79.22 

99 «. 

85 . 8 o 

u 5.4 . 

92.23 

* 44-8 . 

100.0 


Results 

for the Meta compound. 


f. 

<imv 

G,II«Nfl 9 .Kflt; 0 <:ff, m 

per \W gms. mi. -mi. 

48 .7. 

9,05 

8 -*. 9 . 

.... l 8 .I 2 

1 uu 1. 

.... 28.20 

iSa.-g. 

.... 44.13 

144 .- 2 . 

.... 53.34 

1 56 . 3 . 

...: 03 . 50 

167.0. 

.... 71.10 

181.9. 

.... 79.34 

•204.4. 

.... 86.73 

2 , 35 . 8 . 

.... 9<«*5 

279.0. 

.... 100.0 


fSidgsvH'k and Neill, tViiS,) 
Results 

for the Para compound. 


Cm* 


v. 

L.ttMLMO 01.11* f f,* 

!**'» I 4 M *»**», *Al # 4*1 

56 . 8 . 

,.,. 6. 5 o 

86 . 3 . 

18.63 

92. t. 

.... 27.63 

9 ** 7 * 

.... 34.27 

96, 5 . 

.... 4 ** 

.82 

9 8.6. 

.... 4 «M*» 

to 3 , 2 . 

. . . . 60 ,(5 

107. *. 

69,33 

I12.6. 

.... 76. 4 o 

119.2. 

.... Hi, 74 

*41 

94 

i 3 

160. 5 . 

.... 100,00 
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c sH, 0 O 


I 


Solubility ok o, m and p Monoacetyl Phekylene Diamines in Benzene 

(Sidgwick and Noill, 1923.) 


Ortho compound. 


t*. 

Urns. 

c 6 H 4 NH a .Nm:m:ii J «>, 

per 100 gins. sat. sol. 

79 • 9 • 

4 ..I 3 

53 . o. 

I I . 2 t 

73.5. 

20.24 

84 . 'A. 

7,7.36 

9 'M- 

35 . 7.7 

98 - «• 

. . . 43.O4 

106.7. 

... 5 1. 5 o 

117.8. 

... 65 .17 

1 27. 5 . 

... 77.76 

i 35 .*. 

88. o r > 

144.8. 

100.00 


L, iudie&teM two liquid lay era. 
S, indicate** solid phony htno 
diaumu'. 


Meta compound. 

( 5 ms. 

?w,.Nm:o<:nr 3 imj 

t • |»c‘r km) gras. sat. sol. 


56 . a . 

3 .1 3 

XO7. I. 

6.72 

1 63 .7. 

12.7.4 

778.5. 

27 .77 L 

•j- 63.4 . 

3 <). 10 L 

265.5 . 

44 3 i L 

266 erlt. t_ 


7.65.1 . 

49 - 1 - 

7 , 57 . 6 . . . 

07.03 L 

27.7 .8 . 

68. qo L 

7.01.9...,, 

74.63 L 

193.4 . 

76.17L 

<88.4. 

76.86 L 

I 84 . <) lr. pi.. 

77-5 L 

1 85 .4. 

77. 5 > 

187,1. 

78.61 

i 9 0 *°. 

80.1 2 

7 . 03.1 . 

85 . 5 o 

721.9. 

91.06 

» 7 <M>. 

100/00 


Para compound. 


c«rr 4 M[ a .Ni[cocir 3 on 

t". per ioo gms. sal. sol. 


116.2. 

7.15 

180.8. 

17 - 36 L 

187.8. 

3 o.12 L 

l88 rril. 1 .. . 

_ 

186.3 . 

4 1 . 7.3 L 

181 .3 . 

51.70 L 

170.0. 

09.9 >L 

1 63 .5. 

63.07 L 

1^5.9. 

67.66 L 

IDO. I . 

71.02 L 

I 47 .I. 

72.71L 

146.8. 

73.90 L 

146.8 ir, pi.. 

74-0 1 « *+- S 

147.3 . 

74.0-2 

i 4«.2 . 

76.85 

148.7. 

78.41 

149.8. 

80.70 

152.0 . 

86.19 

156.8 . 

93. 8 -.i 

160. 5 . 

100.00 


NITROSO ETHYL ANILINE p N 0 C fl H 4 NH!C 2 H 6 ). 

Freezing-point data for mixtures of p nitroso ethyl aniline and 
p nitro ethyl aniline are given by Jaeger and van Kregten, 1912. 


NITROSO DIMETHYL ANILINE N 0 .C 6 H 4 N(CH 3 ) 2 . 


Freezing-point data are given for mixtures of Nitroso dimethyl aniline 4* 


Acetamide!4) 
AcridineU) 
Aniline!3) 
BenzamideU) (5) (6) 


Naphthylamine!3)(4)( 6 ) Pyridine(4) 
Nitro nitroso benzene(2)QuinolineU) 
Phenol!1)(3) Toluidinel1)(3) 

Phenylene diamines(4) Xylidene(3) 


(1) Bernoulli and Veillon, 1932; (2) Hammick, Edwards, Illingsworth 
and Snell, 1933 ;!3* Kremann, 1904; I4) Kremann and Wlk, 1919; !s) x 
Fusehin and Rikovski, 1930; (6) Rheinboldt, Henning and Kircheisen, 


i9 as. 


VERATROLE C 6 H 4 ( 0 CH 3 ) £ i ,2. 

Freezing-point data for mixtures of Veratrole with bromo toluene 
and p xylene are given by Paterno and Ampola, 1897. 
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DIMETHOXY BENZENE C e H 4 (OCH 3 ) z x , 4 * 

Freezing-point data for mixtures of 1.4 I) i met boxy benzene and; 

m Di nitro benzene 
1.2.4-Di nitro toluene 
2.4.6-Tri nitro phenol 
2.4.6-Tri nitro toluene 
Nitro mannitol 


p NITRO DIMETHYL ANILINE N0 J jC 6 H 4 N«CH S ) 2 . 

Results for the solubility of p Nitro dimethyl aniline and of 4 : 4 * 
Bis methyl nitroso amino diphenyl methane in aqueous solutions of 
hydrochloric acid at o°, determined by a precipitation method, are 
given by Donald and Reade, 19 35 * 


P NITRO ETHYL ANILINE N0 2 C a H 4 NH(C J 6 H 6 ). 

Freezing-point data "for mixtures of p Nitro ethyl aniline and 
nitroso ethyl aniline are given by Jaeger and van Kregten, 


CAFFEINE GH(CH»),N 4 Oi.H s O. 

Solubility in Water. 

(Average curve from results of Zaki. *9*0; Fellini, *9*0* and If.K.P,. ftth Ed ) 


*>. 

Gms. C*H(CH»)*N«0» 
per too Cms. H*Q. 

t*. 

Gam, CeHtrilftNJ* 
per im Gam, 

0 

0.6 

40 

4.64 

IS 

X.O 

5 ° 

6-7 s 

20 

I.46 

60 

9 7 

*S 

2,13 

70 

* 3-5 

30 

2.S 

80 

X 9-*3 


Solubility of Caffeine in Vatsr. 

(Chawbon, Bouvler, and Duron, IOCS'/.} (Oliver! -Naudal* lrwr», 1030./ 


t° 

Om. C 5 H(CH 3 ) 3 N 4 0 2 

t o 

QMt. C & RC 


per 100 gins. HgO 


per 100 eib ml 

2 

0.735 

15 

1.330 

37 

3-85 

35 

2 .123 

57 

11.29 

35 

3-S6o 

85 

37.4 



90 

83.5 
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CAFFEINE C. s H(CII :l )nN, 0 S . 11 , 0 . 

Kquiubru'm in thf. Binary System Caffeine-Water, Determined 
by the Thermic Method. 
fKremsmn and Janetzky* 1923.) 

The equilibrium temperatures in known mixtures of the two constituents were 
determined either by the freezing-point method, by observation of the appearance 
or disappearance of the last crystals, or by means of the points of arrest or change 
of direction in time-cooling curves. 


t" 

Wl Pet vrut 


V 

Wt. Per cent 


of printer* 

or t: a a,ai 9 ia>iO* 


of primary 

of c 5 a(cn 3 ) a N,o, 


r\'dalUall*»u. In mixture. 

Solid Phase. 

cry st alto,alion. 

In mixture 

Solid Phase. 

• o.*> 

o. 5 

Ice 

54*5 

20.0 

C 5 H(CH a )A 0 9 .H a O 

— o.:t 

i -9 


58.5 

25.0 

a 

- 

tKuP*«\< 4*0 


61.0 

3 i .0 

»+C 4 H(CH a ),N* 0 , 

-hil.O 

4 • ’> 


67 .2 

35.5 

C s H(CII # ),N 4 0 , 


7.2 

» 

73.0 

40.0 

» 

4o . r> 


n 

8 i .5 

45.6 

» 

■!<)• r > 

I >.<> 

* ** 

100.0 

59.0 

» 


ioo gins. sat. solution of caffeine in water contain 1.224 gms. caffeine at i 5 ° 
and 2.11 $ gms. at 2 r >°. (Olivori-Mandala, 1926.) 

100 ee. sat. solution of hydrated caffeine in water contain 2.071 gms. caffeine 
at 25 °. (Emory and Wright, 1921 . 


Solubility of Caffeine in Aqueous Solutions of Salts at 22 0 . 

(Zlpf, 1930.) 


AQ. Solvent 

Ora. C (i H(CH 3 )^ 4 0 2 

per Aq- Solvent 

Orris. C 5 H(CH 3 ) 3 N 4 0 2 per 

0.1 normal solution of: 

100 pw. sat. sol. 0.1 normal solution 

of: 100 gms. sat. 30I. 

Lithium hexopbane 


5.652 

Sodium toluene p ; 

sulfonate 2.634 

Sodium Salicylate 


4.392 

Sodium benzoate 

2.616 

Sulfo salicylic acid 

2.943 

Sodium Iodide 

1.976 

Sodium sulfo salicylate 

2.595 

Sodium Rhodanate 

1.992 

Potassium guaiacoi 

sulfo¬ 

3*047 

Hydrochloric acid 

1.669 


nate 


Sodium Chloride 

1.474 

Toluene p sulfonic 

acid 

2.73 




The author also gives the distribution coefficients of caffeine between 

the above aqueous solutions and chloroform. 


Solubility of Caffeine in Aqueous Solutions of Sodium Benzoate. 

(Chassben, Bouvler.and Duron, 1937 .) 


Ora. par 100 gra. H^O 

Solid 

t° , 

Ora. per 100 gra. fkgO Solid 

'CgMfOljJ^Og 

”"C 6 H & c60Na^ Biase 


c 6 H«a 3 ) 3 N 4 0 * 

CgHgCOONa ' Phase 

3 ? 3 - 8 s 

0.0 

CJHCHJMgB# 

83 

37-64 

0.0 C 6 H(CH 3 ) 3 N 4 0 ir H & 0 

" 11.85 

7.25 


It 

46.34 

8.35 " 

" 58.1 

T8.92 

"tC.H.COONa 

87 

51.04 

0.0 " 

" Q.0 

59.9 

C-H-CuONa 


52.3 

9-17 " 

57 1 1•a 9 

0.0 

cm*sAW 

90 

83.5 

0.0 " 

* 33.6 

7.5 

It 

M 

64.0 

7.4 " 

" 34-4 

15.8 

t» 

It 

It 

93.2 

A A 

99-4 "+C 6 H 5 C 00 Na 
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Solubility of Caffkink in Aqubous Solutions of Antxptrihi. 

(Ollveri-Mandala and Irrara, 1930.) 

Results at 15° Results at as 0 Results at js° 


0ms. per 100 gms. sat. sol. 

Gms* per 100 pw. 

sat. sol.. 

UM. mr im em. 

sat, sol. 

jUitlpyrlne 

A ~~ Caffeine N 

f Antlpyrlna 

C»ffelnT v 

/ AnUKfruw 

car fa in#' 

4,824 

2. 130 

4.824 

3.140 

4.824 

4.632 

9,8l4 

2*482 

9.814 

3-844 

9.814 

0.871 

13-675 

3-173 

13.675 

4 . 7<>7 

13.675 

8.279 


Solubility op Caffeine in Aqueous Solutions of Chloral Hydrate. 

(Olivcri-Mumtuta, 1926.) 

Results at 15 ®. Results at 

Gms. per i(K> gms, sal. sol, Gms. per itHV urn*, mi, eat. 

ecu.cn (ouo 4 h !<;«») a n x* t:a,.CKiOH' <•* to oh* 4 o, 

5 .2.16 *>..173 5 . a 16 3 ,aaH 

7.12.4 a. 992 7. i a 4 '>’*<* 36 

8 . 97.4 4.09G 8.9 a 4 4 * 897 

100 gms. of sat. solution of caffeine in 6.667 % aqueous sodium benzoate solution 
contain 8 . 3 a 1 gms. caffeine at a 5 °. (Olivuri Mantla!*, twn. j 


Solubility of Hydrated Caffeine in Various Aqueous Solutions at 15®. 

(Kmery »iul Wright. tS2L} 


(imu. 

(yitai^i.NA 

per m ec. 


Aqueous solution. ml . sol. 

1.0 Normal sulfuric acid. 0.3356 

1.0 »' citric acid. 0.64*2 

1.0 0 potassium bromide .a o.ai36 

2,5 » » >► o.ao36 


Gms. 

per wo ««. 

Aquemt* frOtuihm. ant sot. 

1.0 Normal sodium salicylate.. 2.932 

0.1 0 » •. 0.49a 

1,0 » sod turn benxoate.. * .SaH 
0.I M » » 0.34» 


too gms. Glycerol of d s 1.2326 ( 86.5 ®/«) dissolve 0.69 gm«. caffeine aOm\ (Holm, ttsi-tm.) 
100 gms. » d = i,a 645 (98,5 ®/ ft ) » 0.4? ** » » 


Distribution of Caffeine between Water and Chloroform. (ManUm* 19 W-) 

Gmms ta.ifc.fte \n: Ratio of Caffeine in 

xo$ cc. HaO Layer, so ee. CHCl. Layer. fiqujU VttI ** IW> * mt CI * CU * 


O.OO90 

O.OI80 

O.O29I 


0,0563 
o. 1048 
0.1770 


O.O456 

O.O492 

0,0470 


Distribution of, Caffeine at 25° Between : 

(Emery ami Wright. 1921 .) 

1.0 Normal Aq. H,S 0 A 1.0 Normal Aq. RBr 
Water and Chloroform. and CHCl*. mi CHCl». 


Gms. Caffeine par 100 cc. Gms. Caffeine par m re. Gms, eaftetar ym r m «e 


Aq. layer. 

CliCI, layer. 

Aq. layer. 

CH Cl, layer. 

Aq layer. 

CIlI 4 » lifer. 

0.0084 

O .1916 

O.OI86 

0.l8l4 

O.O067 

0.1933 

O.OI 72 

0.382.8 

o.o384 

o.36i8 

0.0164 

0.3836 

o.o538 

0.947^ 

0,1060 

0.8940 

0.0496 

0.9504 

0.1260 

I .8740 

0.2264 

I ,7786 

0.11S 

I.8820 

0.44 

4.56 

O.GgS 

4.307 

o .433 

4.567 

1 .35 

8.65 

I.83& 

8 . 1)36 

1.12§ 

8.67* 
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Distribution op Caffeine at 25 ° Between : 

( Emory and Wright, 1921.) 

0.1 Normal Sodium Salicylate 0.1 Normal Sodium Benzoate 
and Chloroform. and Chlorofprm. 

Gms. Caffe ine per too cc. Gms. Caffeine per 100 cc. 


Aq. lav <r. 

CHClj Ujw. 

Aq. layer. 

CHC 1 S layer. 

0.0*2.<)9, 

O.1708 

O.OI 44 

o.i 856 

O.0608 

O. 33 p*>. 

o.o 3 o 4 

0.3696 

O. l() 9 /| 

0.8376 

0.0848 

0.9169. 

0 . 3 1 iv. 

1.6588 

0.1879 

1.8128 

o.qSlo 

4.017 

0. 6^5 

4.375 

a. 36 7 

7.6M 

1.761 

8.949 


The authors also give data upon the effect of temperature,;small amounts of 
alcohol, acid, and other substances in solution, upon the distribution of caffeine 
between water and chloroform. Although the results are expressed in terms of 
percentage of recovery by extracting caffeine from aqueous solutions with chloroform, 
they can all he calculated, as have the above, to the form here shown. 

Distribution of Caffeine and of Ethoxy Caffeine Between 
Water or Serum and Olive Oil. (Aiello, 1921.) 


(ima. Oaf foil no 

or of Ethoxy Caffeine per 100 cc. 


Immiscible miWciRv 


HchhUh for : 

r. 

Aq. layer (a). 

Oil layer (o). 

a 

Water and olive 

oil. 

Caffeine 

if) 

o. 65 i 

0.349 

0.53 

n » 


» 

16 

0.696 

0.315 

0.44 

» » 


» 

*7 

0.795 

0.976 

0.37 

it it 


Ethoxy Caffeine 

? 

0.107 

0.193 

1.80 

tt » 


» 

9 

0.1 r 1 

0.189 

1.70 

Horse serum and 

olive oil. 

Caffeine 

i*8 

1. i5o 

0.299 

0.25 

M 

M 

» 

90 

1.358 

0.145 

0.10 

» 

»> 

Ethoxy Caffeine 

<9 

0.135 

0 .o36 

0.26 

» 


a 

90 

0 i 5 i 

0.029 

0.19 


too ex. Horse serum dissolve i. 4 d a gats, caffeine at (8° and i. 5 o 3 gms. at20°. 

n » o. 171 gms.ethoxy caffeine at i9°ando.i8ogms.at2o°. 


Ethyl Alcohol 


Solubility of Caffeine in Organic Solvents. 

~ Gms. CiH(CHa)iN<0« t *. Gms. GH(CKfc),N 40 , 

1 per 100 Gms. Solvent. ™ per 100 Gms. Solvent. 

25 1.32(2) Carbon Tetra- ( 18 0.09(4) 

chloride 


im 

S-8s(* 

1.14(2, 


Chloroform 


0.50 ($)(dn m oMxo) 

O.72 (3) ( 4 » ""0.86a) 41 

2.6 (3) 

2,32 (3) (dm ^0,833) Ether 
29 * 4 (3) (dm^x .080) 14 

X3.i(3)(<Lo-i.o87) “ , 

0,91 (4) Trichlorethylene 

1.16 (2) Dichlorethylenc 


“ M 25 x,S8(i) chloride < 20 0.26(6) 

M 44 60 5.85(1) * b.pt. 0.70(4) 

Methyl 44 25 1.14(2) Chloroform 17 * 2-9 (5) 

Amyl 44 25 0.50 (3) (d*-0.8x0) 44 25 12.3 (r) 

Amyl Acetate 30.5 0,72 (3) ^0.863) 44 25 11.92(2) 

Acetic Add <99.5%) 21.5 2.6 (3) “ b.pt. 15.63(4) 

Acetone 30.5 2.32 (3) (d»^ 0.83a) Ether 18 0.12(4) 

Aniline 30.5 29,4 (3) (dm ** x .080) 14 25 0.27(1) 

Benzaldehyde 30.5 13. 1 ($Y(dm~ 44 b.pt. 0.30 (4) 

Benzene 18.0 0,91(4) Trichlorethylene 15 0.76(7) 

44 25.0 1.16(2) Dichlorethylenc i 5 w 1-82(7) 

14 30.5 1.23 (3 W* -0.875) Pyridine 20-25 34.39 W 

44 b.pt 5.29(4) 50% Aq. Pyndme 11.12(8) 

Carbon Disulfide 17 0.06(5) Toluene 25 0.58 3 ([dm -0.861) 

Xylene 32.5 1.13(3X^-0.847) 

(1) « U. S. P.; (2) - Schaefer, 1913; (3) - Seidell. 1907; (4) - GSdtel, 1898; (s) - Commaille, 1875 
(ft) « Gori. 19* u (7) ** Wester and Krulm (1914); ( 8 ) » I>e 8 n, 19x7. 

Data for the solubility of caffeine in mixtures of alcohol and chloroform and 
alcohol and benzene are given by Schaefer (1913). 


5.29U) 

0.06(5) 


Freezing-point data are given for mixtures of: 

n#* jind Ant iovrine ( Kremann and Janetzkv. 1022.) 
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Solubility of Caffeine in Several Solvents, 

Urns. Caffeine 


Solvent. 

V- 

P«r itWfm* M*hrni Authority. 

Abs. alcohol... 

'20-7.5 

I .88 

fFurhnr unit Doha, l$2l 

Quinoline. 

« 

3,5f> 

»> 

Equi. mol. mixture of alcohol ~h quinoline. 

>> 

!.<»$ 


Para cymene (b. pt. 176 176 . 5 ). 

7.5 

0.7(> 

iWh*u*I«*r, ItM.i 

» . 

:ic> 

1 . 0 ) 

» 

» ..... 

ion 

1.74 

» 

» . 

17 .* 

1 5 .58 

» 


PI CRATE OF NITRO PHENYL DIMETHYL SULPONIUM (and Selenium) C a H I0 O s NS, 

Solubility of thk Isomeric Sulfonium and S*l*nium 
Compounds, Each Skparatkly, in Watbk at 13°. 

(Eater and Hoffltt, 1950 .) 


Iscawar 

One* per 100 ec m. 

stdur i m 


V10 

VloV®* 

Para compounds 

Meta " 

Meta + Para compounds 

0.162 

0.050 

0.165 

O.07O 
0.050 
(K JL05 


BENZENE Sulfonic Acid Ethyl Ester, G* H»S 0 9 . 0 C y H h , 

Solubility in Water and in Several Aqukou« Solutions ai $ 3 «\ 

( K*rl»*on, 


Soivoni, 

Water. 

o.i 5 n aq. Na Oil...., * *.. 

o. 3 o >* . 

o. 49 » _*.[ 

°-<>7 » ../!!!!! 

I .!> I » 

** 58 » 

ss.o6 » *’ 


mol*. 

C ft UjSO^.Ot'jH, 
per Wtrr *uu. m»i. 

o.00739 
o. ooS**4 
O.oo*) I 4 
o.oofKi 
o.oo'ittj 
o. <HrM\n 
o. 00779 
0.00*08 


<iw* mni» 

Of ,ft 

HiiRi’ftl prr lift* ant «*»t 

O.'trt aq. NaCI. i, 

O. 1 *> O.fioliti't 

o.oyt aq. Ma acetate ,,,,,, o.ot^ov 

** ...... f» k ortt»(>4 

O.O-JS o *0 ?**€it,i:ootf , 0.0071 ,» 

0.0187n . .>..,..7 )7 

o.o’iyR/i .. .. 


XYLENE a C a H 8 (CH ? ) g . 

m xylene^ith^benven* f°H m * x t ure f of E an<1 P xylene and for mixtures of 
® yle “ e Wlth benzene and Wlth t( >l«ene are given by Nakaisucht, i VJh . 
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DI METHYL ANILINE C a H g N(CH 3 ) 2 . 

Reciprocal Solubility op Dimethyl Aniline and Glycerol. 

(Parvatiker and McEwen. 1984.) 


o Oms. C 6 H 5 N(CH 3 ) £ per 

1 100 gins. ©at. sol. 

197*5 92.40 

245*0 86.00 

282.0 68.02 

286.0 58.54 


t° 

Oms. C 6 H 5 N(CH 3 ) 2 per 


100 gms. sat. sol. 

287.0 

50.06 

284*0 

35*68 

273*0 

21.71 

218.S 

9.18 


Freezing-point data for mixtures of Dimethyl aniline and: 


Acetic acid(3)(7) 
Benzene!6) 
Benzhydrol(6) 
Chloro phenol!1) 


Cresol(s) 

GuaiacolU) 

Phenol! 1) (2) 

Tetramethyl diamino benzo phenone(6) 


(1) Bramley, 1916; (2) Kremann, 1906; (3) Puschin and Rikovski, 1932a; 
{4) Puschin and Rikovski, 1937; 1 $) Puschin and Sladovic, 1928; (6) 
Schmidlin and Lang, 1912; (?) O'Conner, 1924. 


ETHYL ANILINE C e H 6 NH!C g H 6 ). 

Critical Solution TkmfbkatubbvS of Ethyl Anilinb and Othbb Solvents. 

('nary, 192s.) 


Solvent 


Crlt. sol. temp. 


Oms. CgHgNHCgHg per 
100 gms. mixture at c.s.t. 


Hexane -47*8 
I bo hexane -40.8 
Tri methyl ethyl methane -33.7 


40.0 

40.0 

40.0 


Freezing point data are given by Yaginama and Hayakawa, 1932, for 
mixtures of Ethyl Aniline; di ethyl aniline and aniline. 


XYJLKDINES ((:Ha)*C«U a NH tt f, 3 , 4 and 1, 4 , 3 . 

DiSTnmtmoN or Xylidinks at ^ 5 ° Between Water and Xylene. 

(Smith, 1921 , 1922 .) 

Results for the 1, 3 , 4 Compound. Results for the i, 4, 3 Compound. 

MinittmU utir m..r {!. MllUmola. per liter C 4 


H v 0 U>«*r |t*‘, J. 

X|ln*»0 layer tC,*. 


11,0 layer (C,). 

Xylene layer (C s ). 


O. I070 

i . 200 

1 1.2 

0.0740 

1. IOO 

i 4-9 

o.i'm 

1 . 626 

it .0 

0.l420 

2 .i 5 o 

1 5 .1 

0.2876' 

3.3125 

1 1.5 

O.2875 

4.462 

i 5.5 


100 gms. sat* solut ion of m Xyl idine in water contain 0.66 gm. m 
(CH 3 )gC e ll 3 NHg. at 20 0 . (Lipetz and Rimskaja, 1931*) 

Freezing point data for mixtures of xylidines with cresols, phenol, 
ethyl phenol and xylenols are given t>y Morgan and Pettet, 1935. Results 
for mixtures of $ xyl idine and phenol are given by Kremann, 1906. 
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BENZYL METHYL AMINE C.HjC.H-.MIt'.H;,. 

Disthibution of Benzyl Methyi. Am ini: at d.*i» Bbtwhkk : s w ,tt,. Wll.|ta.| 


Water and Kthyl Kther. 


Mlllimols. 

_per liter Of 


H»0 

layer (CC- 

«0»H s U> 
lajer t C, t- 

*1!. 

Ci 

0.23 

1.17 

5.08 

0.4 

2. 12 

5,i; 

0.645 

3.665 

5.69 

1.14 

5.66 

4.84 

2.08 

12.84 

6.17 


Water and Xjlrtir, 


prr liter «>f 


«To 

Uyer i\ 

' r. IlfUi,, 

law I 5 

S. 

0. I > 

u *7 1 ‘ 

4. 83 

0,226 

1.20 

4 . it* 

0.7*5 

4 .no 

6.66 

l, * 38 

8 . 86 

7.80 


CO L L ID INE (24.6 Trimethyl Pyridine) C*HiN(CH*)». 

Solubility in Water. 

(Rothmund, 


t\ 

Gnu*. Cdlidine per too Grm. 

*Aq. layer. Collidine layer. 

t\ 

Onw, Colliding fwt *00 Gms. 
At|. layer. CwUmEiw layer. 

5.7 crit. t. 

10 7.82 

17.20 

41 .(>6 

SO 

i -73 

86 13 

20 

3 42 

54-92 

xoo 

x .78 

88,07 

3 ° 

2.si 

62. Ho 

120 

x .82 

88.98 

40 

i -93 

70.03 

I40 

2.19 

89. to 

60 

x .76 

80.IO 

l 60 

2-93 

87.3 

COLLIDINE 

(1.3.5 Trimethyl Pyridine) CiHj 

l80 

«N(CHi)i 

3-«>7 

I* 

* * * 


Distribution between Water a no Toluene, 





(Hantmh and V&gt, t\m ) 




G. Mols, Collidine, per Liter. 



C Mote Collidine f*ef Liter 

Phi , Cmt . 


HjO layer. 

Toluene 

layer. 

Dl*. Coef. 

t*. 

HjO layer 

Toluene 

laver. 

O 

O.OO35 

0.0580 

0.0603 

So 

O.OOIJ 

0.0596 

0,0285 

IO 

0.0026 

0.0587 

O.O443 

70 

0,0015 

0.0597 

O.025X 

20 

0.0022 

0.0588 

O.0374 

90 

O.OOIJ 

0.0598 

0.0218 

30 

0.0020 

0.0594 

O.0337 






VERONAL (Diethylbarbkuric Add) CO < (NHCO)*> C(CtH*)*. See al*o p, 203 
100 cc. HjtO dissolve 0,625 gm. veronal at 15-20 0 . (Squirt it €»!»»♦ 

100 cc. 90% alcohol dissolve 11*7 gms. veronal at 15-20®, 

100 cc. ether dissolve 8.7 gms. veronal at 15-20®, M 

100 cc. 86.5 % glycerol (dzs 1 .aTaB)*dissolve 0.78 gm. veronal at *»*•. 

» 98 .5 °/ 0 » {d am l , 26 55) » 0.96 *» » *» »♦ 


1 llwlm, tMt* im| 
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Solubility of Veronal in Aqueous Solutions of Pyramidon. 

f Irrera, 1931) 


Results a 

l 14 c 

Results at io° 

Results at 27° 

Gas. per 100 cc 

: sac. act. 

•'" ..*•’> 

Om.s. per 100 cc sac. sol. 

j~—'- ———~—— _ 

Oms. per 100 sat. sol. 

Pyramid cm 

Vcrnnai ■ 

Pyraml-iuti Veronal' 

Pyramid-on Veronal \ 

0,0 

3*92 

S.49 

0.572 

0.720 

O.838 

0.0 0.658 
3-92 0.790 
5.49 1.115 

0.0 0.792 
3.92 O.930 
5-49 I.466 


Freezing-point data are given for mixtures of Veronal (Barbital,- Di 
ethyl barbituric acid) and: 

Antipyrinel 3 }{ S) Pyramidon (2) 16• 

Acetyl amino ant ipyrim*(j * Phenacetineti ) 

Renzanil itie13) Phenyl 2,3 dimethyl-s-pyrazolon(3) 15) 

Bromurali?) Saloil 1) 

Sarcosine anhydride!3) 

Results for mixtures of Dial 1 yi barbuturic acid -e dimethyl amino 
ant ipyrine are given by 14) 

li) llrynakowski and Szmyt . I 9 i 5 d; (2) Pfeiffer, 1925; l3) Pfeiffer and 
Angern, 1926; 14 ) Pfeiffer and Ochiai, 1932; (5) Pfeiffer and Seydel, 

1928; 16 ) Rheinbald t and Kirseheisen, 192s; (7) Sandquist and HOk, 1927- 

Results for the freezing-points of mixtures of diallyl. barbituric acids 
(methyl, ethyl, propyl, amyl and ally!) are given by Shonleand Kleiderer, 

1934 - 

FUMARXC and MALEIC ACID DI ETHYL ESTERS (:CHC 00 C 2 H 6 ) p . 

Freezing-point data for mixtures of fumaric and maleic acid di ethyl 
esters are given by Wachholtz, 1927. 

DIETHYL SUCCINIC ACID 'Asym. ) l! 00 CCH 2 CCC g H g ) 2 C 00 H. 

One liter sat. solution of asymetric di ethyl succinic acid in water 

contains 27.85 gnt. C n H J4 0 4 at 25^. 

DI ETHYL SUCCINATE cCH R lC00C 2 !M £ . 

100 cc HgO dissolve 1.92 gm ICH^)^EC 00 C 2 H g ) ? at 20°. (Sobotka and Kahn, 
mi-t 

Freezing-point data are given for mixtures of: 

Diethyl succinate ♦ Acetylene methyl tetra carbonate (Timmermans and 

H " ♦ Ethylene cyanide Mme. Vesselovsky, 1931. 

M *' * Ethyl Fumarate (Viseur, 1926.) 

*' 18 ♦ Ethyl Maleate 

" ,# ♦ Tn t hi or acetic acid 1 Kendall and Booge, 1916.) 
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AMYL MALONIC ACID n >C,Ji,, (ClitCOOH l.. .1! js . 

100 gms. ii 2 0 dissolve 21j.1t pms. H'^Si,, ’Oil H'iWIi 1At , 
xoo gins. CtlL " 0.76s (tits• 

* V<*rk.u U* a tut ('nop**. iQnt.i. i 


SUBERIC ACID C«H t t(CCX>H)». 

Solubility in Water. 

(Latnmtrmu, ) 

V. o® t%*. 

Gms. C«Hia(COOH)j per 100 cc. sol. 0.08 o. ij 


Jtt*. %%*, 

0 ,l6 0,4S 


0. t>8 


l-H*. 

2.12 


Solubility of Suberic Acid in Alcohols* at 4*, 

(Timofrlrw, *$94 3 


Alcohol. 


iUm, r«Hn((HX)SI)i | w*t im (»m». 


Methyl Alcohol 20,32 32,04 

Ethyl Alcohol 15,5 18,44 

Propyl Alcohol 12.2 13 0 


100 gms. 05 per cent formic acid dissolve 2.13 gms. i*«1!u(t‘< X)!!)i at 19.5°. 

1 Aw Has, **jm ) 

Data for the distribution of suberic add between water and ether at 25**are 
given by Chandler, 1908. 


SUBERIC ACID C ft Hu(COOH) t . 

Solubility of Suberic Acid in Aqueous Solutions of Acetic Acid, 
Hydrochloric Acid, Nitric Acid and Sulfuric Acid at 

(Knox and HicHard*, lilt.) 

In aq. Acetic acid. In aq. Hydrochloric add. In aq. Sulfuric add. 


Kqulv. Normality. Kq dr, Normality, Nwfmalltf, 


CH,C 00 H. 

C,H n {COOH) t . 

llCt. 


imiC ' 


0.0 

O.0680 

1 . 4*3 

0.0498 

0, turn 

0,068 

0.435 

O.O776 

' 2.858 

o.OpiB 

1.858 

O.olf) 

0.887 

0.090*2 

4 - *H t 

0.041 a 

5 . *31 

<*•*'37 

'i.m 

0.1 34 o 

0.691 

7.1I0 

0.043*2 

7.5*4 

o.« 4 * 

4 . *6* 

0.^891 

o.o 5 o| 

11,31 

a . 060 

6 . 35 o 

0.4317 

8.378 

o.o 633 

18.65 

0. *00 

8.4oa 

0.5846 

9.865 

0,0905 





11. %o 

0,1I70 





In aq. 

Nitric acid. 



Equlv. Normality. 

Kqutv, Normality. 

Eqatv. ifaraMiUiy. 

UNO*. 

C e H lt {COOH) f . 

HNO„ 

C,H„lC 00 H 5 , 

UNO, 


0.00 

0.0680 

1.543 

<Ko 6|)5 

H.CKjt 

tn 1575 

0.307 

0.0594 

* « 02 1 

0 . 0839 

10.o 5 

0, * 2 * 3 * 

0.555 

0.0590 

4.035 

O.O999 

11.7? 

0,I896 

0.906 

0.0634 

5.749 

0,1 ill 

1 3 . 1 o 

0, 6 o 4 t 
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DI ETHYL TARTRATE ICHOID „ < 0 (X>C o !L I 

*s h a 


Distribution or IUkthvl Tartrate Between Water and Ethtx Ether. 

(TsuzuKl, 1938 .) 


Results at 1 5 


Results at 20 0 


um ’ i** r U)D CC m X _ Gm. CqH^^ per 100 cc. g 

H./-.wrtl> ‘ l«y..r(i:r l /^O Iajr«r(i) ( Wa o lawr( 8 )' T 


0. xf >4 

0.427 

2.60 

O.172 

O.371 

2.l6 

0.3'lb 

0.827 

2.61 

0.446 

1.01 

2.26 

0 . 613 

1.700 

2.77 

0.910 

2.11 

2.31 




2.28 

5.19 

2.28 


Distribution ok PIkthtl Tartrate Between Ether 
and Aqueous Borate Solutions. 

(Tnujf.uKl, 1938.) 


Results .it V\° 


Results at 20° 


am. nm.'i. JUiratf? t*r 

Wwr mi. Uy*r 

um . c w H u o t| 

‘ "Aq. 

layer { i) 

per UKiec. 

<*AV 

layer(2) 

i: Om. Hols 

. Borate per 

Ome. C e H u o e 

'~ Tor —— 

layer(i) 

per lOOcc. 2 

A ... . 

* 1 liter 

aq. layer 

1 

layer(2) 

0.2s KB 0 „ 

0.021 

0 .9 3 

44 0.2S i 

KBCL 

0.026 

O.83 32.0 

i» *• ** 

o.as 1 

1.77 

34 " 

It 

O.063 

1.55 24.7 

It M 

0 . t 36 

3-43 

2$ 

II 

0.206 

3-43 16.7 

» it 

it. 170 

3.9 2 

23 " 

II 

0.577 

5.48 9.5 

0.2s ILU 0 % 

it n * 

O. 3«S 

0.82b 

2.?1 ’* 

If 

O.876 

6.40 7.3 

O.blH 

1 . S 9 S 

2.88 0.05 

Na*BA 

0.109 

1.271 11.7 

n t» 

0.921 

2.4*U 

2.66 M 

M 

O.298 

2.355 7.88 

ti 1 * 

1.212 

3 * 380 

2.79 " 

II II 

0.834 

4.159 4.98 

ETHYL CYCLOHEXANE CJ\ f j 

: «».r 






The cri t ieal solution temperature of mixtures of Ethyl Cyclohexane and 
Sulfur dioxide is jc u and the reciprocal solubility curve at this temperature 
is practically flat between the concentrations 55 to 88 mol. percent S 0 g . 

(Leslie, 1934.) 

CAPKYLXC ACID tU,(CU, )ftX)U. 

S.occ aq. 2.0 norma 1 sodium benzoate solution dissolve 0.22 cc caprylic 
acid at about iH iS . (Trait be. Sc honing and Weber, 1927*) 

DsKTktutnrioti m Camylic Acid at About i8 Between 
Water and Petroleum Ether. 

tar-wnfftld Ann nUrmlUMr, ivxsi.) 
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Distribution of Caprylic Acid Bxtvxxn 2.2,4 Trinxthyl Pxntanx 
and f Mkthoxy Ethanol. 

(HenriQues. i« 33 .) 


Results at -ig*5 Q 


R *»suits at 0 s1 


(JHJ. MOl®. 




, 0 « per liter 


^ ^ntane^Tyer (i} ethanol layer (2 J 2 


can. MiTi. C tl M^a A . V*T Hi,#r x 

imtam iayer:i! ' Ft hand Uyoruf^ t 


0.0039 

0.012a 

0.0200 


0.0522 o,o?s 
0.1447 0.084 
0.2344 0.08s 


0.0058 0.0482 0.1a 
0.0177 th 1 yH 0.13 
0.0201 u.aiso 0.14 


Distribution of Caprylic Acid Bktwxxn 2,2,4 Tiunitnyl 

PXNTANK AND MXTHAHOL AT U *. 

(Smith and Norum. imu) 


Qm, Mol. C^H^O^Per liter i 

/f€Hini'’^ayer'(if : MethwuU Uyer(;:) N 2 

0,00686 0.03801 O.lHo 

0,02120 0*10575 0.201 


Results showing the distribution of caprylic acid between water and 
olive oil at 23 0 are given by Bodansky, 1928. 

ETHYL CAPROATE GH 3 (CH 8 ) 4 GOOC £ H e . 

ioocc H 2 0 dissolve 0.063 gm. C a H lfl O^ at ao°, lSabotka and Kahn, 1031.) 


TRI CAPRYLIN C 3 H 8 (CH 3 (Ctlg) e CCKW] 3 . 

Results for the reciprocal solubility of tri eaprylin and benxeoe are 
given by Loskit, 1928. 


AMYL PROPIONATE C g H & COOC & H n . 

100 cc 1 L 0 dissolve 0.1 cc Amyl propionate at ao°. (Bancroft, 

Traube, 1884.) 

"Octane Sultone" C 0 H 10 O 3 $. 

Solubility in Sbvxral Organic Solvents at 20®. 
(B&ldschwicier and Vk\;m\r, lew*.; 


Dm. COL * 0*8 per 
Solvent 100 mtt sol. 

Solvent 

im Rtw. mi . 

Ethyl Ether 

4.84 

Ethyl Alcohol 

9,98 

Benzene(90%) 

25.88 

" " ( 95 %l 

5.21 

Chloroform 

55*57 

Iso propyl alcohol 

4 . 37 

Acetone 

52.43 

Benzine (normal) 

0,22 

Methyl alcohol 

13.15 
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CONIINE (a Propyl Piperidine) C«H 10 N.C S H, 


ioo gms. H a 0 dissolve 1.8,5 j- m s. coniine 
Distribution of Coniine at 25 ® 
Water and Ether. 


M M Mmol s, per liter of 

u a o 

layer (C,). layer ( 0 , 1 . * 

0.19 i.o 55 5.55 

0.33 1.875 5.68 

0.62 3.72 7.16 

1.06 7.38 6.95 


OCTANE OU,(CH s ),CHj. 

100 cc. HgO dissolve approx. 0.002 cc. 


at 20 0 . 

(Zalai, 1910.) 

Between : 

(Smith, 1921 - 1922 .) 

Water and Xylene.. 

MU Mmols, per liter of 

Iff* 0. 

C* IMCIf,), C s 

layer (C,). 

layer (€,), * 

0.146 

b. 86 i 5.9 

0.265 

1 735 • 6.5 

0.495 

3 . 5 o 5 7.1 

0.935 

9 -o 65 9.8 

octane at 16 0 

(Fflliner, 1924 .) 


Mutual Solubility of Normal Octane and Sulfur Dioxide 

(Sever and (UUaugher, 1926 .) 

u; , a/'V'u .. y, w ; 7 : — 10 . 8 . 

Wt. ®/ 0 C«H It ..- 9<).d4 87.44 7G.95 61.37 5o.o 17.26 3.39 2.41 


The critical solution temperature of mixtures of octane and sulfur 
dioxide is 2S-S 0 and the reciprocal solubility curve at this tempera¬ 
ture xs practically flat between the concentrations 50 and 90 mol. % 
S 0 £ . (Leslie, 1034.) 


OCTANE CH*(CH*)«CH*. 


22. SS 
37-85 
3 « 15 

44.70 

47-75 


Rbciprocal Solubility of Octane and Phenol. 

(Campciti and Del Grosso, 1913.) 


Gms. Phenol per 
100 Gms, Mixture. 

13-28 

22.74 

2 3-S3 

32-85 

41.72 


49 • 5 crit. t. 

49-35 

44-7 

30-65 

19.65 


Gms. Phenol per 
100 Gms. Mixture. 

52.2 

52-37 

71.14 
82.01 
85 99 


Freezing-point data are given for mixtures of: 


Octane and Dm ri aeon tan* (Diacetyl). CH 3 (CH 2 ) 30 CII 3 , (Seyer, 1938.) 
Octane and Nonane ( Smittenberg, Hoog and Hanks, 1938.) 


TETRA METHYL BUTANE 2,2.3. 3 ,- CH 3 C(CH a ) 8 C(C 11 3 , a CH 3 * 

Freezing point data for mixtures of tetra methyl butane and tri 
methyl butane are given by Smittenberg, Hoog and Henkes, 1938. 


TRI METHYL PENTANE 2,2,4- CH 3 C(CH 3 ) 2 CHCH 3 CH 2 CH 3 . 

Freezing-point data for mixtures of tri methyl pentane and heptane 
are given by Smittenberg, Hoog and Henkes, 1938. 

a- METHYL HEPTANE tCH 3 ) 0 CH(CH a ) 4 CH 3 ® 

The critical solution temperature of mixtures of 2-Methyl Heptane and 
Sulfur dioxide is 24° and the reciprocal solubility curve at this temp¬ 
erature is practically flat between the concentrations 50 and 90 Mol. % 
SOjg. (Leslie, 1934® 1 







c 8 h 18 o , 
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OCTYL ALCOHOL (norma!) CH 3 (Ciy e CH c OH. 

100 gms. sat. aqueous solution of normal octyl alcohol contain 0.0586 
gm. C 8 H 18 0 at 25 0 . (Butler, Thomson and Mac lemma, 1933 .» 

5.0 cc of aqueous saturated sodium benzoate solution dissolve m cc 
octyl alcohol at about x8°. (Traube, Sc honing md Weber, 1927 .) 

OCTYL ALCOHOL (Secondary) <:H t (CH t )iCH 01 !.C!!| 

By means of a new optical method, involving the «»« of an interferometer of the 
type described by damn (Ann. chim . pky$. r 8 $, 171 , i858) f it wan found that hum cc. 
of H a 0 dissolve i. 5 o 8 gms. sec. octyl alcohol at x¥ % and i.2H0 gms. at 2S # 

IMitrMI, tffl.l 


2 f 2 , 3 ~TRI METHYL PENTANOL- 3 

Reciprocal Solubility or Trimkthyl Pbntanol aw Watx». 

{0innings and Co i wane, WU.) 


d. and B. pt. of the pur® 

Trl methyl Pentanol 

t° 

am. 0 mr %m 

BW. «*t. sell. In Hg(J 

dm, MjjO n#r iOU gm. 
sat. sol* In e a « l8 o 

0.8420 

1 S 3 °- 154 ° 

20 

0 . 75 ( 0 . 9975 ) 

1.98(0.8536) 

11 

n 

as 

0.69(0.9904) 

2.01(0.8503) 

tt 

It 

30 

0.64(0.9951) 

a.ojIo.HuS'jl 


The figures in parentheses are densities of the sat. solutions. 


DI a BUTYL ETHER (C 4 H e > £ 0 . 

The solubility of Di-n-Butyl Ether in water is less than 0.01 gm. per 
100 gms. sat. solution at 17 0 . (Bennett and Philip, 10-18*) 


TKIONAL C s Hji(CHa) C (SO a X s H & ) a . ( See also p. $68 
to cc. of horse serum dissolve 0,0{02 gm. tricmal at act®. The distribution between 
horse serum in contact with olive oil was found to bo 0.0080 gm. triomi! per 10 cc. 
of serum layer and 0.0022 gm. per 10 cc. of olive oil layer at 20” (AMI*, miq 


TETRA ETHYL AMMONIUM PHOSPHOR HEX A FLUORIDE IC*H 6 » 4 N. PP d * 

One liter sat. solution of Tatra ethyl ammonium phosphor hexa fluoride 
in water contain 8.1 gm. (C 2 H 6 ) 4 N.PP 6 at i9°.f Ltyag and Muller 194a.) 

PhenylPROPIOUC ACID C.H.C : C.COOH. 

Solubility in Several Solvents. (Her* ami Rathmuui, 191,0 

W:C COOK C*H*C:C rOOIf 

Solvent. per Liter, Solvent. t*r LUrr 

Mol#. Gms. H 5 Iw—™*. 

Chloroform 0.789 115.30 Tetrachloro Ethylene o 324 47*84 

Carbon Tetrachloride 0.227 33 .16 Tetrachloro Ethane 0718 104.00 

Trichloro Ethylene 0.382 55.82 Pentaehloro Ethane 0 410 50 9 * 
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COUMARIN (l.a Renzo pyrone) C„H 4 0C 0CH:C H. 


ioo Kins..water dissolve o.ot gm. coumarin at 20°-25°. (Dehn, 1917.) 

44 pyridine u 87,7 gms. 4 4 4 4 “ « 

44 50% aq. pyridine " 60.1 44 44 4 1 41 

" chloroform " 49.4 “ " “ 25 0 . (Osaka, 1903-08.) 


(Pitcher and Dehn, 1921.) 


ioo gms. abs. alcohol dissolve 12.57 gms. Coumarin at *>0-25°. j 
w quinoline >* o .56 » » » i 

» equi mol. mixture of alcohol and quinoline dissolve o.8 gm. Coumarin 

at 20 2 ‘V\ 


Solubility of Coumakin in’ Aqueous Solutions of Glycerol. 

(d« (vrooto, 1)20.) 

Note. » The glycerol solutions were prepared by diluting given, volumes of C. P. 
grade 95 % glycerol wi th water in a i ooo cc.. flask. Thus the 5 %gly cerol was prepared 
by diluting 5 o cc. of 9 5 % glycerol (measured at 20°) to 1000 ec. with water at 20°. 
The saturated solutions were prepared by adding an excess of coumarin to 5 oo cc. 
of solvent at a temperature about io° higher than that of the determination, and 
then allowing to stand at the selected temperature, with intermittent shaking, 
for 72 hours. The saturated solutions were analyzed by extracting the coumarin 
with ether. The ethereal extract was evaporated and the residue dissolved in 
water ami again extracted with ether. The residue of purified coumarin was dried 
at 3 o° and weighed. The curves given by the results arc not as smooth as is desirable. 


Fat <r«*iu of 


CImil. Coumurln p«r 100 cc . »»t. 

sol itlon at 


* in noktml. 

u* 1*. 

ao*. 

:w*. 

TST 

;.u\ 

60 *. 

0.o{ S 3 II f CM. . 

.. 0.09 

0.19 

0.2,6 

0.45 

o .65 

O.7O 

* * * *• »« * 9 » 

« . 0.10 

0.20 

0.28 

0.47 

0.68 

0.80 

1 -0 » O # A * * * * * * * * * 

. . 0 12 

0,22 

o. 31 

o.5o 

0.72 

0.88 

15 «o» 

0.1 3 

0.24 

0 .36 

o .55 

0.78 

0.98 

20«O. 

,. 0.14 

0.76 

o .38 

o .56 

o .85 

1.09 

2 5 .0,. > 1 . . , . . . , 

,. 0.14 

0.28 

<>.43 

0.60 

0.92 

1.17 

do.0 

.. 0.1 5 

0. 3 o 

0.47 

0 .65 

1 o 3 

1, 3 o 

40 • 0. » ■ * » . > * • « » 

0,19 

0.37 

0.55 

<>*77 

1.16 

1.75 

5 o. 0. »»*.,.»»»• 

,. 0.28 

o. 5 o 

0.68 

0.92 

1.46 

2.20 


Freezing-point data are given for mixtures of: 


Coumarin 4 Phosphorus acid (Redfield and King, 1936.) 

*' 4 - Sulfuric acid (Kendall and Carpenter, 1914.) 

” 4 j> Toluidine (Fusehin and Zivadinovic, 1933*1 

0 4s Trialtro benzene (Sudborough and Beard, 1911 .) 


PHTHALONIC ACID l<2> HOOG.C« H 4 .CO.COOH. aH £ 0. 

100 gmn. 11,0 dissolve 11 5 .o gms. Phthtlonic acid at i 5 w (Sidgwiek and Clayton, 1922.) 

>» < Hi 01 a *> 2.0 » » »• » 

100 gms. aat. solution in water contain 64.4 gms. anhydrous acid at 15 0 , Sp. Gr. 
of sat. solution » 1.243. (Tcherniac, 1916.) 

Amide of PHTHAUDBCARBOXYLIC ACID C.H«<^q (CONH,) >0 (m. pt. 

IOO gms. H*0 dissolve 0,132 gm, of the acid at 16.2° and 5.7 j* 9i6 ^ 
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CgHy 


QUINOLINE C,H,N. 

Distribution of Quinolink at i'i 0 Bktwkkn W atk* and Xvi.bnb, 

, Smilh, I9SI, I»ti. I 

MUIImttR €» It, N prr Hl*t of * t 

n,() Ujvr ii.y. Xy!*'««* I*r«>r (<:**. *» 

o.u(> I .Ho *»•» 

0 .u 5 <> 4 . i<» tt * ■ h 

0.470 <M<> •m.u 


Freezing-point data are given for mixtures of \m mi t: 


Acetic acid(3) 
Benzoic acidiil 
Cresols(s) 
GuaiacolU* 


Niiroso dimethyl Jiailittet&t 

Phenol l a ) 

g Chloro phenol tut 


(1) Baskov, 1918; (a) Bramley, 1916; I3) Punch in and Kikovnki, mjjua; 
(4) Puschin and Rikovski, 1937; Puscbin and Hladovic, ouH; f«*$ 

Kremann and WXk, 19x9* 

QUINOLINE HEGLIANTHATE 0uHuN 3 SO 3 .<; # H : N. 

1000 cc. IL G dinsolw, 0.854 gm«. quinoline helitmthate at 

1 Hi«rk #o»l l HA ) 

a BROMO CINNAMIC ALDEHYDE BrC^^CHrCHCHO, 

Freezing-point data for mixtures of a Bromo cinnamic aldehyde and 
a Chloro cinnamic aldehyde are given by Kunter» 1891. 

BromoCINNAMXC ACIDS. 

Solubility of « and op D Bromocinnamic A am in Watrs at 35*. 

(Paul, *%*,} 

Add Par »coo re Stdutfcm, 

Um». tf iltenolft. 

a QHjCH: CBrCOOH 3.9325 17.32 

0 CtHsCBr:CHCOOH 0.525s 2.315 

Solubility op a Iso Bromocinnamic Acid in Aqurous Solution* m 
Oxaniuc Acid (Melting point » i»») at 25*, 

(Noyet* il§e,) 

Normality of Solution*. Cnmt ter U*rr. 



Solubility of « Chlorocinnamic Acid, Etc., in Benzene 

(btocrmcr and Hey maun, 1913.) 

Gms. 


Name of Compound. 


a Chlor- 
AUo a " 
a Brom- 
AUo a “ 
Chbr- 
AHo $ 4i 


cin¬ 

namic 

Add 


M. pt. 

t\ 1 

E.’mpd. jwr 
100 Gms. 

Name of Comp 

*37 

20 

( 

2.6 

0 Brom- 

in 

21 

1 1 

Alio j6 “ 

* 3 * 

20 

S * *7 

cis Dichlor- 

1 20 

18 .s 

6.9 

trans “ 

142 

17 

* *94 

cis Dibrom- 

U* 

t6 

3* *7 

trans “ 


cin¬ 

namic 

Acid 


M. pt. 

1 3 5 
1595 
121 
101 
100 

136 


Gms. 

Cmpd. per 
loo Gms. 
C a H«. 

1.58 

0.86 

6.1 

21.2 

26.9 

10.6 


CINNAMIC ALDEHYDE C.H,.CH:OH.CHO. 

Freezing-point lowering data for mixtures of cinnamic aldehyde and each of the 
following compounds arc given by Krcmann and Zechner, 1925. 9 h 

a and ji Naphtol Pyrooatechol 

o, m, p Sum phenol Resorcinol 


Alio CINNAMIC ACIDS (Unstable Isomers of Cinnamic Acid). 

Solubility of Each of the Three Isomeric Allocinnamic Acids and of 
the Melts of the Three Isomf,rs in Water. 

Results for: «»««•> 

Allocinnamic Acid AlUx iunamic Acid Allocinnamic Acid Melted Allorin- 
of M. pt. <>H“. of M. pt. 5 »°. Of M. pt. 42°. namic Add. 

(Natur,U iiHKinnumic Acid.) (Artificial tsocmnamic Acid.) 

Gms. Acid 
per Liter 

13-63 

14.44 

16.05 

18. II 

20.55 
23-43 

27.69 


»*.* 

Gms Acid 
per Liter. 

t*. 

Gms. Acid 
per Liter. 

t*. 

Gms. Acid 
per Liter. 

V. 

18 

6.88 

18 

7 .62 

18 

8.95 

18 

2S 

8-45 

25 

6-37 

25 

n.03 

2 5 

35 

11.14 

35 

12.3c) 

35 

I4.61 

35 

45 

14.46 

45 

16.09 



45 


55 


5 S 

65 

75 


These curve* intersect that for the melted acid at the 
melting f joint* of the solid isomers. 

The reaults ahow that the three isomer* are polymorphic modifications of the 
cis acid. 

too gms. Itgrotn (h. pt, 60 70®) dissolve more than 16 gms. isocinnamic acid. 

.. „ .. , . (Liebermann, 1903.) 

too gms. hgrofn (b. pt. 60 70°) dissolve approx. 2 gms. allocinnamic acid. “ 
CINNAMIC ACID C e li # CH:CH.C 00 ll. 

Solubility of Cinnamic Acid in Watm. 



mm. r? e H fe CK:CHCOOH 
mr 100 IEM. H.,0 

Authority 

a§ 

0*0495 

Dc Jong, 1909. 

as 

O.OS 46 

Meyer, 1921. 

as 

0.0607 

Sidgwick, 1910. 

as 

O.O604 

Gross, Saylor and Gorman, 1933. 


100 cc. 0.5 n sodium cinnam.it* solution dissolve 0.155 gm. C 9 H 5 CH:CHC 00 H 
Bias 0 - ISidgwick, 1910.1 
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Solubility of Cinnamic Acid in Watim at Timmsatumw Above um\ 

{Kum, HOT.,* 



Gas. C^HgOg per 


%m. per 

l 1 

j»r 

t 

100 gp m. sit. sol. 


100 < 0 »I. fit. »al. 

un «mi. ail, 101, 

131 

17.50(3) 

U 7 

titi . 99 

U6.? 

99 * 99 ( 2 ) 

139 

35-6(3) 

115 

So. 12 

119.0 

9 %.oiIa) 

i 40 .S(Cr.TJ 49 .o 

107. 1 

So. tai U 

125.0 

97 .Oita) 

107.2 

50 . 17 (l) 

114.7 

SO.lji it 

129*0 

98.90(a) 

139.5 

50.17 

110 

So,09(2) 

130*5 

99 . 29 (a) 

140 

53.18 

110.5 

92,23(21 




(i) Solid + a liquids; (a) Solid + one liquid; tjI Two liquid layers. 


.Solubility of Cinnamic Ac*n in Aquxou* Solutions ox HvonoenLOiiu: Acio 
at ±5K ( Knox and Birbftrrfii, If it ) 


HCt. " €* 11 * 0 ,, 

0,00 o.oo!iB5 

а. ioo o.ooaBI 

4.174 o Anna's, 

б. *1 f»<> a.oo3x8 


«h»fww t|»», 

8,007 
10.’>9 

10.47 o,tiO'»7-.* 


Solubility of Cinnamic Aci» in AQtmoos Solutxonn of Sou ion Salts at an*. 

(Unuon, xfitttt* IttfM 

Solvent On. Mils. (* it^A. l*f lU*r 

I# B 2 

0,00334 l : 0 , 404 % $!»*) 
0 . 0 U 7 
0 . 91 ?ft 
0.029a 
0,00038 
0.008 


Water alone 

Aq. 0.02s normal Ha acetate 

" 0.05 r ’ H # * 

" 0.10 w ” M 

" 0.025 ” ” fumarate 

” 0.05 w M « 


Solubility of Cinnamic Ac 10 in Aqueous Solutions of Sooxum Salts. 

(Dooeaj and BfcAawat, 1935; Bharat ana UwnaJ. tm.) 

In aqueous solutions of; 

Sodium acetate at 30° Sodium citrate at 30° Sodium Oe«omte at 16.3° 
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Solubility ok Cinnamic Acid in Aqueous Solutions of Sodium 
Acetate, Butykath, Formate, and Salicylate at 26.4°. 

(Philip — J Chem. Soc. 87. 992, ’05.) 


Calculated 

from the original results, which are given in terms o£ 

molecular quantities per liter. 


Gms M11 Salt 

Oms. Cft!lftCH:CH.COOH per liter in Solutions of: 

per Liter. 

CHjCOON*. CiHrCOONa. 

HCOONa. CfiH4.OH.COON*. 

O 

056 O.56 

O.56 O.56 

X 

I 50 1-30 

0.92 0.62 

2 

2.12 I.85 

1,12 O.70 

3 

2 52 2.25 

1.27 O.73 

4 

2 .85 2.60 

1.40 O.77 

5 

3 °S 2.90 

1-47 O.80 

0 

... 

O.90 

x liter of aqueous solution contains 

0.491 gm. C e H fi CH .CH.COOH 

at a5 0 (Paul). 



Solubility of Cinnamic Acid in Aqueous Solutions of Anilin 


and of Paha Ioluidin at 25 0 . 


(laMwrnhcr* — Z. phy&ik. (’hem. as* 304 . \2l) 

Original results in terms of molecular quantities per liter. 

In Aqueous Anilin. 

In Aqueous p Toluidin. 


Gram* per liter. 

Grama per Liter. 

(VUNH,. t .Iljt'U : t'UCOOIl. « 

CtfLCHaNII*. C*H*CH : CHCOOH ' 

O 

O -49 

O 0.49 

X 

X .20 

I I.52 

2 

1.65 

2 2-20 

3 

2 .02 

3 2 * 8 3 

4 

*•35 

4 3 35 

6 

2 93 

S 3 80 


DtsTftiBUTXON or Cinnamic Acid at 2 $° Bktwbbn: 

(Mill Ana White, } 


Water ami Chloroform 

Water 

and Toluene 

0*. MwU. 

ptr uttr 

QBU MoU. 

CgH^Og per liter 


’’ ' cmei 3 layer ^ 

r h^o layer 

V 6 CH 3 layer 

0.00077 

0.0684 

0.00X26 

0,0506 

0*0084 

0.0788 

O.O0X7S 

0.0790 

0,00098 

o.ooax 

0.OO227 

0.1050 

0 . 00 X 14 

0 , UOS 

0.00244 

0.12X5 

0,001 j a 

0 . 064 

0.00264 

0.1397 

Dixtiuiu tips m 

- Ct went u A cm Birr wi: 1 

KN WaTK« and XvtENE AT 


ismith, mt-im.) 

JjillW* C.tl.O . per titrr ^ 4! # 

If® O lnf#f j L| ; t'l N* 1 t-Hj >| D : P* *'* 


*►.»<«» 0.461 

i.wl 4-55 

o, -/(j'j *.»i 5 . 7 - i ’ 

100 cc. sat. w>l. in petroleum ether (h. pt. 3<>”-7o°) contain 0.095 S 1 "- C«H«CH. 

CH.ecxm «t ah*. 



Solubility of Cinnamic Acid (Melting point, ixf) is Alcohols. *T.«.«frk». .** j 

Gtrn. Cinnamic Acid per im> Gm* Nil. S**luti»n m 

ciMmT^ 


t*. 

r CH s OH. 


c,h»oh. 

-i 8 - 

8.1 

b. 74 

4-3 

- 12.5 

9-3 

8 

5-5 

0 

13 

it .3 

8 .2 

+I9-S 

22.5 

18.1 



8,6 

Solubility of Cinnamic Acid in Organic Solv knts at 25°- <»»<•« »«>t R*tHm»«n. «*« 1 


C»ms. C*H*CH: Solvent. 

Solvent. CHCOOH per 77^'—-- 

100 cc. Sat. Sol. GllClj 


Gm*. C*H*CH; 

— r chcooiiiwt 

'-Cl* IQOCV 


Sdlvrnf 

Cixifltwr rT — 




Gm# ifllt 

ctttrfiu 

rooit 

firf «»«» 

S«t. S*L 


Chloroform 

12 

OQ 

IOO 

cc.-f 

0 

cc. 

12 

m 

too 

cc,+ 

0 cc. 

ft 

04 

Carbontetrachloride 

1 

75 

Ho 

“ f 

20 

it 

0 

8 ft 

Ho 


20 M 

5 

0* 

.Trichlorethylene 

ft 

04 

50 

u 4 - 

$0 

4 « 

ft 

ft 1 

50 

*' +* 

5 ° 11 

S 

»$ 

Tetrachlorethylene 

2 

55 

33 •. 

i“+ 

ftft. 

6 M 

4, 

S® 

33 ■ J 

1 " b 

ftft ft “ 

5 

. 8 a 

Tetrachlorethane 

11 

05 

20 

“+ 

Ho 

*4 

3 

33 

20 

" |, 

Ho '* 

S 

,70 

Pentachlore thane 

5 

54 

0 

“ +SOO 

u 

1, 

•75 

0 

M +! 

100 ** 

S' 

*S 4 

So ui nit 

IT Y 1 

or Cinnamic Acid 

IN 

Sii> 

IfcttAt 

, Sot 

VC NTS. 




Solvent, 

Absolute ethyl alcohol. n> *5 

Quinoline... 

Etjui mol.mixtureofalcoholatul quinoline 
Diohlor acetylene (ciS) (b. pt. (>o°. gt).... 

» » (leans.)(b.pt 48°. 1 

Bromobutene (b. pi. 9^.9). 

« (b. 01 . 85 ". 5 - 85 ". 6 ). . 

Croiomc nitrile (b. pt. i«7".7-«io8V*i. .. 

» » (b pt, m*.H i'W R ;q... 

Ethyl chlor isocrotonate.. 

Cocoanut oil..... ..... 

Gotiou seed oil..... 

Castor oil.... 

Linseed oil..... 

Olive oil... 

Peanui oil 1. 

» II.... 


r. 

4 i«n 

per iiw im* aiiiBntii*. 

O' *5 

2 ,oi 

i Pur her mid tftdiu, Jttt 

n 

I.Hi 

** 

w 

I IH , Jo 

>» 

O 

0, i* 

■ U linm. I 9 S& | 

O 

I ,qi 

M 


t.fiS 

*< 

to 

:m;h 


In 

10. *7 

t* 

:io 


H 

'20 

\ 38 

» 

0 # 

1.77 

f VwBimI#* t«M 

*2 5 

l .44 

n 

*5 

7 , :V2 

m 


i M\ 

»4 

aS 

**n 

I* 

'25 

tJh 

W 

’*5 

l.i* 

w 


Solubility of Cihhamxc Acid xh Watib Am in 0m« Sour but*. 

(Desai WkWi, ton.) 


Solvent 

Water 

CC1 4 

Benzene 
Toluene 
m Xylene 
Chloro benzene 
Nitro benzene 


Osc Hoi. C^HgOg per 

Solvent 

m* t»i§u Vs% 

100 pi. ftols. sat. aoi. 

100 IP. Mlt. Ml. sol. 

0.00894 

Chloroform 

T.aftS 

1.071 

Methyl alcohol 

6.33? 

3.033 

Ethyl alcohol 

7-665 

2.966 

n Propyl alcohol 

8. soo 

2 . 852 

a Butyl alcohol 

9.»56 

3.608 

4 . 96 s 

Acetone 

11.930 















Scumxx ,xty or Cinnamic Acid 


in Skvikal Stkrioisombric Solvents. 

(Lebrun, 1930.) * 


C*;’»ivent 


Acetylene dichloride ICis) 

" " tTrans.) 

P Chi or iso crnionate (Cis) 
Rroroo butene H*i«U 
M " I Trans) 

Crotonic nitrile 


t>. Pt. or 
solvent 

t° 

®w. CgHgOg per 
100 ©ms. solvent 

60.2 

0 

2.32 

48.3 

0 

1*93 

— 

20 

4.38 

94.9 

40 

4.65 

35.5 

40 

3*68 

'7-108.2 

30 

10.27 

.8-122.2 

30 

9.72 


loo fins. s»i. solution of cinnamic acid in liquid ammonia contain 
6.0 gms. C # H 6 » s at ? i'\ (lie Carli, 1027.) 

Frt»*»*infi--point data for mixtures of Cis and Trans Cinnamic acid are 
fiiven !>y Kisonlotir ami Motzner, 1937- Results are also given for 
mixtures of Cinnamic acid and; 


AzobenzeneloJ 
Benzoic acidi3)14) 
Camphor!2) 

Chi or acetic acuity) 
Die hi or acetic acidly) 
Dimethyl pyrone!**) 
Dinitro phenol to) 

Dim tro benzene!M 


Krythritol(7) 
Hydroquinone!6) 

Naph x hols!6) 

Naphihylaminets) 

Nitro phenolin) 

Phenol!61 

Phenylene diamine! 5 ) (8) 
Pheny1 prop ionic acid( 1 ) 


Picric acid( 6 ) 
Pyrocatechol( 6 ) 
Pyrogallol( 6 ) 
Resorcinol( 6 ) 
Toluidine(s) 

Trichlor acetic acid(<j.) 
Urea!5) 


(i) Brunt and Corni f xHm: *2) Rfremow, 1913, 19x4; (3) Kachler, 1870; 
(4) Kendall, mm: i si Kremann, Weber and Zechner, 1925; (6) Kremann, 
2 echner and Drazi 1 , 1024; !?) Punch in and Dezelic, 1932; !8) Puschin and 
Bezel ic t 19 tH; lol Kremann and Zechner, 1925. 


PHENYL METHYL FUSOXIME C e H # tIC*N g O) 0 ]CH s . 


Freezing point data for mixture* of phenyl methyl furoxime and pheny] 

methyl dioxy diazine are givers by Mi lone, 1929* 


HYDROXY CINNAMIC ACID f (Cmmaric Acid) HOC e H 4 GH:CHCOOH. 

One liter bat, notation in water contains 1.307 gm. p Hydroxy cinnamic 
acid at 23*, 

One liter oat. solution of alio Hydroxy cinnamic acid in water con¬ 
tain* 3,94 g»H, at (Roth and Stoermer, 1913*) 



CgHgC^ 
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0 Phenyl DibromoPROPIONIC ACID C,H,Hr,« Mf.H OOH. 

ioo cc. sat. sol. in carbon tetrachloride contain 0.124 odd at jh\ ilk? ]m$ t ifo*d 
loo cc. sat. sol. in petroleum ether contain 0.072 Kin. acid at H*\ 

n PHENYL VOLUNTAL 1 Phenyl carb&mnic acid tri chlor ethyl enter I 
CO 1 NHC e H 5 i GCgHgC 1 5 * 

Freezing-point data are given by Pfeiffer and Seydel, waHUI for 
mixtures of § Phenyl voluntal with acetyl amino mi, ipyrioe, ant ipyrine, 
pyramidon and with s&rcosine anhydride. 


Acetyl SAUCYUC ACID (Aspirin) CH B C00.C«H4.nK > 11 , u, 

Solubility and Melting-Point Curves for Mixtures of Aceiyl Sauuymc 
Acid and Water, Determined by thk Synihe m* Mtumu*. 

(Hasdmrr ami Rattkm, ***** > 


Solubility Curve (Liquid Add f 11*0). M.-pt.Curve(Solid Add f 11*0). 


t°. 

Gms. CTr a t:<K).r,Hi£‘OOir prr *m> Gm». 

t\ 

**«w ULrinw;it r 
t'tHtll err t**i taw, 

Nlttfurr 

4 8 

25 

ll 3 0 Rkh layer. 
4.8 

Add Rkh Layer, 

84,4 

50 

6 

74 

00.4 

10 

70 

10 

67 

0 - 4 

JO 

80 

14 

60 

03 0 

Oil 

Ss 

X 7-5 

55 

90 

80 

87.5 

m 

SO 

« 9-4 

% S 

89 crit temp. 3$ 


* 3 * 

100' 


100 gms. wat er dissolve 0.25 gin. aspirin at room temperature, (Squire awl i'ntem, s*>o 
100 cc. 90% alcohol dissolve 20 gtn. aspirin at room tempera?tire, " 

100 gms. sat. sol. in water contain 0.577 IP«s. aspirin at 44* | oilv«rLM»«* 4 *u, 

» 9.98 ®/e solution of aiuipvrine contain x ,*38 gmn. aspirin at t4* 

(Otiv*rM(««t»U, im.) 

too gms. 811,5•/» Glycerol (d a*.a3a8) dissolva 0 , 7 * |m. <:ii,CUHM; 4 fl'<;ooll at w 
» 9 H .5 » (d c?«.a845) » t% HH « « « 


(llotm, I Ml, If W.i 


100 gms. benzene dissolve 0.32$ gw. acetyl salicylic acid at 
" " OCl 4 dissolve 0.04 gw. acetyl salicylic acid at as 0 . I Warren, 

io:y* i 


DisTainuTioN or Acetyl Salicylic Acid at Between 
l smith, mi, itta.i 

Water and Ethyl Ether. 

MUUmola. car, COO.COOK 
per liter of 

H fl 0 layer iC,). ((CipjTkyer (C # ) i ' % * 


0.205 

0,96 

4.70 

o. 3 i 

1.57 

>. oh 

0.49 

%.y> 

5 . 6 m 

0.84 

5.i6 

(>.i 5 

1. 3 a 

8.84 

6.70 


Water and Xylene, 


itmimtti*. cil coo. c* »* coon 

per liter «f 


B s 0 layrr |C|1, 

Xylan* layer 

*V 

3 . *8 

0,719 

O.’JlfJ 

3.81 

0.875 

o,’i’«7 

7.1* 

'i. 00 

0 . jHo 

14. ID 

5.38 

0,388 

17.30 

7 * ‘25 

0,419 




631 


C s H„0, 

Distribution of Acityl Salicylic Acid at 25° Between: 

C^ith and White, ms.) 


Water and Chloroform 

Om. Hut. CgU 8 0 4 p*r llUr 

Water and Toluene 

Mol. CqILO. per liter 

/ iay#r 

cHCtg layer ' 

/ H g o layer 

C^HgCHg layer 

0*0094 

0.0440 

0.00752 

0.00310 

o.oia? 

0.0764 

0 . 0084 S 

0.00370 

O.OI 37 

0.0882 

O.OO937 

O.OO436 

0.014B 

0.1023 

0.01122 

0.00581 

0.0161 

0.1200 

O.OI4OO 

O.O0818 

0.0198 

0.18x0 

0.01580 

0.01010 


ETHYL DI NXTEO BENZOATE 3 . 5 -<^UC«H 3 OOOC 2 H 6 . 

Results for the temperature-composition phase diagrams of the systems 
Ethyl 3,5-dinitro benzoate and butyl, 3.5-dinitro benzoate and ethyl 
3,5*diniiro benzoate and methyl 3,5-dinitro benzoate are given by 
Caldwell and MacLean, xq 33. 


SKATOLE C 0 H*N. 

Free*i or- point data are given for mixtures of: 

Skat ole + Sarcosine anhydride I Pfeiffer and Angern, 1925.) 

** + Tetra methyl diamino benzo phenone (Pfeiffer, Goebel and 

" + Miehler'n ketone (Pfeiffer, 1924.) Angern, 1925.) 


METHYL INDOLE M? <;il 3 NC 8 H 8 . 

Freezing-'point data for mixtures of « and P Methyl indole with 
Sarco»ine anhydride are given by Pfeiffer, Angern and Wang, 1927 and 
by Miern and Isaac, 1930* 


Phenyl Brum OxyPBOPIONIC ACIDS (Optically Active Isomers). 

$QLt**»tMTY or KaCM $M**AKATia,Y IN GlltOftOFORM AT 20°. 
f lt«in*r unit IUiImip, IMU.) 

Urns, erapd. 

r p Phenyl \i If rum * Uxy Propionic Acid 

ti »* »» 

/ 

r JJ .. ? 

ti “ " 

/ 

* Moriilicaitoit of '» Phenyl % Brom % Oxy Acid 

tt •* * 

</ ji !‘hefi\ i x ft rum i Propionic Acid 
r 
/ 

r r nieriiiir ; <f dcMt**; i ' hievo. 

The author* alto give the melting point curvet of various mixtures of the isomers. 


H. pi. 

per 100 pn8. C 

i 65 g .... 

o. 3 o 

i 43 . 

1.00 

■ 43 . 

1.00 

IS?. 

0 . A.O 

1 38 . 

•A. 60 

i 38 . 

‘ A . ()0 

ri 5 . 

o. 3 o 

1a6. 5 ,.. 

0.66 

119..... 

0. 3 ? 

%. 

0. 5 1 

97 . 

1.77 









mPPURXO ACID C $ H S CO.MHCHtCOOIL 

One liter water dissolves 3.754 pm. C*H* 0 *N at '*.%* 

7 Jit 5 * *» 


o.o 25 n Na fumaratc 
o.oSn » 

o.o'i5a Na tartrate 
o.o 5 n » 


10. SB 
7.41B 
9 - 7 »* 


Solubility or Hippoixc Acid in Mmom Salt Solotiol* at 2s 9 . 

(taraaon, 1M7»} 


aq« Solvent 


CflBpV 1 PJJ* iUtr 


0«. MuU. 


0«s * 


AQ. Solvent 


VA 11 pr 11 wr 

*m7nZ\\: ‘ TUpHT.n 


Water 0.02095 3.75a o,o$ normal Ha formateo.0929 7,68 

b.05 normal Na acetate 0.0631 11.30 0. 10 *’ fl “ 0,0560 10,03 

0.10 " M M 0.0060 17,3s 0,0s 11 Ha chlor 

acetate 0.0301 5*30 

O.lO ** * M O.O.I 51 6*29* 

Solubility or Himmic Acid at 35® m Aqueous Sotunons or; 

Formic Acid. (Kendall, *9**.) Sodium Hippuratc. (Sk%wkA, tt*®Q 


Normality 

Gms. Hipjmric 

Normality Gm«. Hippufte 

Normality of 
Aq. Sedlttm 
ffWBinl*. 

Gms Ilippirfc 

of Aq. 
HCOOH. 

Add per 

Liter. 

0 ! Aq. 
HCOOH. 

Add pgr 
Liter. 

Arid per 
Utm, 

O 

3-67 

s 

4.08 

O 

&W{?) 

1.25 

3 .61 

10 

4-77 

X 

*3-97(?) 


2*5 


3*72 


Solubility or Hxppukxc Acid xh Aq. Potassxun Hippubati Sotitr 1 obb at ao\ 

(Heita***. issea.) 


Density 
of Solutions. 


X .002 
1.003 
x .008 
1.022 
x .114 
I.l82 
X.I92 
x,i 9 S 

x.201 

x.239 

1.282 

1.282 

1.276 

x.277 


Gram Mob, pgr liter Sol. 


0»HsNOi. 

KC#H«NCW 

O.OlSa 

O 

O.OI63 

O.OIX 

O.OX83 

0.071 

O.0234 

0.254 

0.064 

1.36 

0.X3X 

3.21 

0**47 

2.32 

°**53 

2.40 

o*i 33 

2.50 

0.084 

3-ox 

0.068 

3-57 

0.065 

3-58 

0.031 

3 S 6 

O.OIX 

3 -SS 


Grams prr Liter SoItttkML 

mi 


mvn.No,: 


3.276 

0.0 

■QtStNQ* 

2.919 

3 39 

** 

3.278 

IS -43 

#4 

4.191 

SS-is 

*» 


u.47 295.4 

33.46 480.1 * 

27 '40 52* ’4 | C ’S^Tctxc^.NCMW> 

23.82 543.1 cvH^o».KeaM'fo»i«> 

15.04 654.0 

| r -w&®sr MW 

5 55 773-4 *<*«««>» 

1.917 77*-3 
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OF IIifpukic Acid in Sbvbrai. Soivbnts. 


Solvent. 

Water 

Methyl Alcohol 
Ethyl Alcohol 
Propyl Alcohol 
50% Aqueous Pyridine 


t*. 

Oms. 

CoH a CO.NHCH,COOH 

P® *00 Oms. Solvent, 

Authority. 

20-25 

O.42 

(Dehn, 19x7.) 

22 

9.80 

(Timofeiew, 1894^ 

22 

5-20 

u 

23 

2.80 

u 

20-25 

88 

(Dehn, 19x7.) 


.. « 

a ;,„,g. Ui " l “ h ” 1 ani * qu'nol'ine dissolve , 3 .10 gins! C,H, 0 ,N 


DuirftiMtmtjN ok Hipkiuuc Acid 
Water «m! Klher. 

tiUUiuoU. jtor iiirr nt 


11,0 

MW* 

»*, 

l«on' 

1*1^ a.,!. 


u,H¥* 

n/m 

0. 4 1 5 


0. 5 b 

0. ty.$ 

«.!iK 

0.9R 

0, HHo 

4 .WI 

1 . 70 

O. tti \ 

HM 

t . Ho 

<» J 4 « 


at £ 5 ° Between : (Smith, 1921,1922.) 
Acetone and Glycerol. 

MnUntola. C^n^OjN per liter of 


Acrtono 

Cl> corol 

A 

Uy*r A. 

layer (J. 


v >* 7 ? > 

2 ,. 4 o 

i. i 5 

4.80 

4.10 

1.17 

9.70 

8.20 

1.18 

*Jtv,, Bo 

19.85 

1.1 5 


3.5- DI IODO til TYROSINE trti Irxlo Rorgoic Acid) H0C 6 H 2 I £ CH 8 CH(NH 2 ) .COOH. 
Souti.ti.tTY of ,.•? Dt looo til Tyros ih* ih Watbs. 

Italian Atm ttehialdi. 1033 .) 

Th** following v.,1 ti«*s were derived from a solubility equation calculated 
from a series of ta very careful tteierminations at 7 different temperatures 

between o Mil 


i w 

m**. VW;*^ 10 r 

ibOO cm. tt r ,o 


4000 gw" HjgO 

t° 

Oms. CgHgOglgN per 
1000 gms. H 2 0 

Cl 

it* A 404 

40 

0 * 7^9 

60 

2.90 

S 

o* jss 

AS 

0-959 

6s 

3.6l 

to 

0- ,08 

90 

1 . 497 

70 

4 * 5 X 

45 

0. 390 

9 S 

4*493 

75 

S.62 

20 

25 

0.404 

O.0 47 

SO 

ss 

I.862 

2 . 3 ^ 

100 

17.00 


ETHYL NITRO BENZOATE p C a H 4 CNO £ )(XMC t H r 

Freezing pnt®*, mtii fm mixtures of ethyl p nitro benzoate and methyl p 

nil ro hen&mt*' 4ft* by Caldwell and Mac Lean, 1933. 

Re miiU s tor mixtures of t*?hyl aitro benzoates and nitro mannitol are 

given by Urbamiki. ww* 

TRI NITRO IIESI XYLENE r, i NO, 1,1 CH 3 ) 3 * 

Freezing "pin at data are given by Hammie and HelBcan, 1938 for mixtures of 
tri nitro fteitify !r»r with beta methyl benzene and with naphthalene. 




v ' 9 n I 0 W 2 

P PhenylPROPIONIC ACID tfiydrmximainic Arui) 01,(1 ,Hii.(‘H,COOII. 

Sor.U8II.XTY OP ft pHFNYl, pROrtONIC ACJI* IN W.TYXl A M» X.Y Hknxkj,*, 
fSitlgvOik §m*t Kwlwink, Oil I 

The determinations were mack by the synthetic method mu 1 wry careful attention 
was paid to ail details necessary to insure accuracy. 


Results for Water. 


UeuiW for Rvitxette. 



Craft. CH,C»tC,HD 
LOOM jot i»» gm«. 
Sit. !W»l. 

Hum 

H» *** 

r 

*.m* < IM 11 ML 
i t mil f»r s** &m* 
mu «*i 

Hum 

Ctf *»r. 

38.5. 

94 

Hum 

48 . 8 ., 

„ Ii«* 

* 8 i UMsU s ttHiR 

34 * 0 ir, pi. 


StUltl fTI*JwUlU)*’»» 

•«H ... 

78,87 

ll 

101,5- 

So 4 

Uoutit D|*r* 

I *. 8 .. 

. fki, | '1 

M 

143,5...., 

, tk>. 16 

V* 

- it,. 

, . ,|*f. ’'in 

*» 

iSo.O ct’li, i 

. 39.31 


— 1,8 . - 

It 

ML 

*49-«. 

■ 19.81 

» 

1 1 . » 

19 , ti» 

*4 

**9-9. 

5.0 

n 

». * . 

, 0 , 0 

** 


p PhenylPBOPIONIC AGIO 

Solubility in Water and in Ag. Normal Sodium # PnuNVEnumriNAtK. 

(Sidfwkfc. tgio I 

Um* tatrr Kututtuft *t; 

Solvent. g" ■ * - ■■■■■••*■*> 

»*" m* 

Water 4. So 75 

1 n aq. CU*(C«H$)CU«'COONa. 7,65 17 j 5 (liquid layers formed) 


Solubility of p PnKNYLtutorioNic Acid in Watek and in Alcohol?*. 

(Tttm*frif*« iftf* 1 


Water 

Methyl Alcohol 


t*. 

(#m*. <’H|Ct *IfD* 
00*1 

iooCHim 841, 

St dm km. 

Afcttiml 

tim* nur # *io 
t * t'lhvtnm f*t 

tmVm* Ni. 
N 4 ttlh»n 

*9 

0,7 

Ethyl Alcohol 
*« ** 

+ U) 6 77 j 

-x8.s 

55 « 

20 78 8 

-16 

57 6 

Propyl Alcohol 

”«« 5 .15 

0 

66.0 

~t6 39 

+ XQ.6 

82,8 

11 «« 

+ i«6 7.1 4 

to 

83. S 

u u 

JO 73 9 

— *S. s 

46 

Isobutyl Alcohol 

10 6 67.3 

-16 

48 



Solubility or 0 Phknylfropionic Aciu in Several Solvknts. 

(Hraund JtMlwwian. i>jxj ) 

CH,«ytoavcooH t*iM«#»w<wooH 

Solvent. __ t»rt Inter._ Sdlvrat _ 

Mali. Qttm . Mt*k (Him. 

Chloroform ^ S’444 817.2 Tctraehbro Ethylene 4,72s ?oq.a 
Carbon Tetrachloride 4.604 6gt. 1 Tetrachlom Ethane 5.430 815,1 

Trichloro Ethylene 5.140 77*-6 Pentachloro Ethane 5,010 753.4 


Hydro CINNAMIC ACID C,»,CH,.CH f CO 0 H. 

Distribution of Hyorocxnnank: Acid at a 5 » Hktwkkn : {HaUtb, i»i-.«j, ) 


Water and Chloroform. 

Mliftrool i. e 9 IUO. pw l\i*v o f 
H ,0 Dyer i C t ). €H Cl, Dyitr (€ t )? 

0.089 O'. C> 5 <> 

oao58 O.S85 

0.184 1.190 

o 177 t•770 


Water and Xylene. 

MMItwwta. m? M**r *4 

11,0 ttynr iC)i. 

0.375 0.97,5 

0.575 I.77.5 

0.85 34 o 

1. 15 5 .00 


Freezing-point data are given for mixtures of hydro cinnamic acid 

<P phenyl propionic acid) + 

Dimethyl pyrone (Kendall, 1914.) 

Cinnamic acid (Bruni and Corn4 » 
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^ 9 H | 0 0 2 

ethyl benzoate 

F»KK*I"«-P«.NT» «,»• Ml XTCUKM OZ K„«V,. UlNttAT. AND TlN TetEACHIOHWE. 


"*«*•*’ i *•; AND 

Km»ru*kuv t ttM <i Kan«»v t lHiti.l 


r 

M «>5 •;* 

S«» ( t 

t* 


8ul » u 

S»»t 

t 

Mi 

1. 

SuCl. 

t*. 

16... 



15 

1* .. 

. 3 o 

0 

« i 

v> 


io 

.0 

46-4 

77. »• 

10 


4 > 

t... 

. h 

1 



> 

11-5 

:i:s.x. 

r* 


* > 

.1... 

. :n 

„o 

i 1 

H. . . . 

45 

.0 

36.7 


an, 


1»- 

, r, 

. n 

1 

2 ** 
‘I* 

5 .... 

48 

,0 

7 , 6 . 5 , 

• i-t- 

. . . 7 5 , 

,0 

i >, 

, t... 

. hi 

.0 


* > * *. . 

5 o, 

.0 

6.0, 

4 i-°- 

. .. *17. 


u« 

,8, . . 

. w 

.0 

i” 


17 , 

.0 

— 33 . 0 . 


M. |»* 




- «*•« i". *- VA.o — 33 .o_ 

Siia 4 .2r, # Jlj:tMH:,H v ** M. ,»t. Of tho Compound SnCl 4 .C, 


Mol. Vo SnCI 

55 .o 
6o. o 
70. o 
80.0 
90.0 
100.0 
:,H. l COOC,H. 


100 11 mo. IL.O disi 
" " Aq. o.o 

100 r ms. no hit ion) 


u>! ve u.oH j.jm 
norma 

dIHHOlVf 


O fl H b CCX)((yi fi ) at 20°. 

10.8 gm. Na oleate per 
(Smith, 1932.) 


.-ujwwu, n 6 # „ 

sodium ofrate solution 


.4 gms. (^li^XXX^Hg at 20 


Freezing-point data for mixtures of Ethyl benzoate anti Tri chlor acetic 
cid are given by Kendal 1 and Rooge, ioif>. 


METHYL TOLUATE p CH 3 e 0 H 4 aXX’H v 

Freezing point data for mixtures of methyl p toluate and tri chlor 
acetic arid art* given by Kendall and Booge, 19m. 

TOLUIBIME TRI CHLOR ACETATE o and p C e H 4 CH 3 NH K .CCI 3 C 00 H.H 2 0 . 

Solubility or a an» or p Toujxmnk Trichlor Acetate in Water. 

(ritir*ne«, ifitr/.) 


* Compound 


o Tolu id me Tri chlor acetate 

M »» Id 


P 


8 two t^H 4 trH 3 NH...CCl 3 COOH Solid 

par 100 pro. etc. sol. Phase 

i$ 7.2 o C fl H 4 CH 3 NHoCCl 3 C 00 H.H 2 0 

H 4 43.3 " 

%% 2.7 p " 

57 38.4 " 


METHYL MANDELATES t^H^CIKOHlCOOCH^. 

Freezing-point data of mixtures of the optical isomeric methyl 
m&adel&tes are given by Ro«m, 1936. 

TBOPIG ACID (« HaniythydraeryUe Arid) t and I, C«Hi.CH(CH a 0 H)C 00 H. 
loogms, iwt. tiulothm in 11*0 contain 1.975 gm*. of the i add at 20 0 . ) (Schlossberg 
too grm>. sat. solution in I M> contain 2.408 gms. of the l acid at 20°. J 1900.) 

METHYL AN I SATE 

Freezing-point data for mixtures of methyl anisate and tri chlor acetic 
acid are given by Kendall and Booge, 1016. 









PROPIONANILIDE C 8 H 8 .NH<C 3 H 6 0>. 


SOLDBILITT OF PHOPIONAfUtlUB IN AQUEOUS ACETIC ACIt» SOLUTIONS. 

{BrmtltiM «JaX Williams, 1»,1 

The determinations were made by gradually heating mixtures of known 
weights of solute and solvent and noting the temperature at whieh the 
last trace of solid disappeared. The results were plotted and the 
values for selected temperatures obtained from the curve. 


Oms. CHgCOOH per 100 gwa. sat. 

Omi. 

C^MHfC^O) rnr 

100 KM. ittl. 

.. 

sralfcil Son Ml 

solution at each 

temperature 

/ ~ltd s ' 




0.0 


0.18 




26.9 


0.87 

l.OS 

1 . 2 b 

1.52 

5^.4 


4.15 

5* 10 

6 . ,|b 

«.«s 

76.8 


18.0 

21.5 

28.6 

J7.« 

85 .O 


26.6 

33.5 

4 i# - 0 

*;t .7 

91-3 


33.5 

41*0 

SO . O 

**».« 

99 .O 


35*5 

40.8 

48.7 

(n .(< 

F. pt. data 

for mixtures of 

prop Ioann 11ide 

and acetanilide are given 

by Gilbert and Clarke, 

1937 and by Skau and 

Rowe, 19,4s 

. } 


N-METHYL ACETANILIDE CHACON< ®l z )C a R 6 . 


Solubility of N-Mbthyl Acbtahilib* in Aquious Acstxc Ae*» Solutiow. 


9 ms. CH 3 COOH per 100 pis. 

(Bnwmeia ana vmuw, mi 

cm* CHgCOWtCl^ie^per 100 *m. ««i* miutUm *ti 

sat. sol. at each temp. 

' w> 

. ' ■ 

■ St# 

' " t 

0.0 (* H 2 0 ) 

a. as 

3 * 56 

3* 93 

J- 39 

26.9 

45.0 

59 

78 

104 

53.4 

119 

*36 

158 

181 

76.8 

»S3 

m 

180 

30b 

85 

IS® 

173 

189 

207 

91*3 

*S 8 

173 

lift 

304 

99*0 

158 

170 


204 


Freezing-point data are given for mixtures of: 

-Methyl acetanilide + Ant ipyrine (Angdetli* toad: Giuit, mii) 

" 0 + Said (Angeieui. *9 jIM 

p ACETOTOLTHDE C!I a CO.NlIG«fI»CfI» 

Solubility of p Acbtotoluibi is Mxxtbms or Alcohol km Mat*« at as 0 - 

(HoUeman and aatuacfe, MMM.) 



Cms. per 
too Oms. 
Solvent. 

Sp. Or. 

<*( 

Sdtation*. 

v *4 

Akuln 4 . 

On** |-*rt 
*«*» 

S* 4 vr *i!. 

Sp, Or. 

hnhtiinoft. 

100 

10.18 

0,8074 

50 

i .<Ja 

O-9306 

95 

10.79 

0,8276 

4S 

i 41 

O -9380 

90 

10.62 

0,8440 

40 

0.96 

0.9460 

8S 

9.62 

0,8576 

35 

o-66 

0,9544 

80 

8-43 

0,8685 

a 5 

0.31 

©■9668 

75 

7.04 

0.8803 

20 

0,33 

0.9725 

70 

S-8i 

0.8904 

15 

0,16 

0.9780 

85 

4-39 

0,9021 

S 

O.IJ 

0.9903 

60 

3-59 

0.905 

0 

0,12 

0.9979 

<■: 

2.60 

n 
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SOLUBILITY or P A CTOTOI.il ID Y. IN AMYOUS SOLUTIONS OF EtHTLALCOHOL 

(Pleuger, 1933.) 

T he synthetic method of Alexejeff was used. Weighed amounts of the solvent 
and p Acetotoluide were sealed m small tubes and the temperature of complete 
solution determined. 1 he individual determinations were plotted and the following 
results read from the curves. * 


Wl. per mil C,'H } OH 

Cm#, 

CII^CO MiCJI CH, 

dissolved per 

100 gm*. 

*At. solution al 

In wtvent. 


so*. 

nr . 

00 *. 

110*. 

100 *. 138 * 

IOO 

89.6 

70. 0 

5 o.a 

Ho, 1 

to. H 
* 1.6 

7 .S 

20.0 

22.0 

17.0 

8.3 

2.0 

35 . o* 

37.5 
35.0 

21.5 
5 .o 

54.0 

Sy.O 

57.5 

5 o. 0 
22.0 

72.5 
75.0 
80.0 
8l .0 

5 1.0 

88.5 94.0 

90.0 - 

9 ‘f.o - 

94-0 . 

55.5 

10,0 




2.0 

5.0 

i 3 .o _ 

97.5 

o.a(H* 0 ) 

.... 

.... 

. . . 



Solubility or p Acetotoluide in Mixtures of Ethylaxcohol 
and Carbon Disulfide. (Pleugor, 1025.) 


prr o«ni C,U .OH 
in ffotvrnl. 

Gmi. 

CHgCOMK; H.CIIj 

dissolved per 

UH) gms. 

kaC solution 

At 

to-. 

w\ 

70*. 

00 *. ““ 

no*. 

CIO*. 

140*. 

89.8 

11.8 

21.5 

36.5 

54.7 

72.3 

88.3 

.... 

70.5 

14.0 

23,5 

37.5 

55.5 

72 .O 

87.4 

.... 

f-? 

i4.5 

a 4-0 

37.5 

54.o 

70.5 

86.7 

.... 

Ho. 3 

12.5 

21.5 

34.5 

5 1 . 5 

68.0 

85.5 

94.0 

10.0 

>;o 

1 * . 3 

»3.5 

4i.5 

6i.5 

82.0 

92.5 

0.0 (CS») 

.... 

.... 

.... 

17.5 

47.0 

7 5.5 

90.0 

Solubility 

or p Acetotoluide in Mixtures of Etiiylalcohol 
and Carbon* Tetrachloride. 

p**r fret C, II, OH 

Cm*. 

Cllj CO Nil 

;n t cn, 

dissolved per 

UK) gms. 

110*.* 

sat. .solution 

(It 

In MiWmi. 

30*, 


7o - . 


lyo**. 

HO*. 

80.4 

10.6 

*4.7 

34.0 

52.0 

71.0 

87.5 

94-5 

60.2 

io .3 

l <).0 

3a. 0 

49-5 

67.5 

85.5 

93.5 

40.0 

9.5 

1».5 

29.0 

45.o 

63.o 

82.5 

92.5 

20.0 

6.8 

13.5 

23.5 

38.o 

57.0 

33.5 

78 5 

91 .O 

o.o(CCU) 

• • * V 

.... 


.... 

69.5 

87.5 


Solubility or p Aceto Toluidide in Mixtures of Solvents at 25°- 

( n & hle\ij 1036.) 

Results for mixtures of: 


CC 1 4 

+ C 6 H e 

c$* 

+ CH3OH 

CHCI3 + 

<W 2 o 

Wh 2 

+ C a H lst 

wt. % 

Owe, CgH n OW 

wt. # 

0 m. CgH u CN 

Wt. % 

Oms. C e H 11 ON 

wt; % 

Oms. C 9 H ll 0 N 

V*e in 

per 100 cp*». 

CH^OH in 

per 100 gms. 

(CgHgJgO in 

per 100 gms. 

CflHgNN 

per 100 gme. 

Solvent 

Solvent 

Solvent 

Solvent 

Solvent 

Solvent 

in solvent solvent 

0 • 0 

0.$4 

0.0 

0.11 

0.0 

5*07 

0.0 

0.13 

as* 1 

0.38 

23.8 

17.3 

35-6 

3.34 

28.4 

1*9 

47*7 

O. 3 O 

53.9 

26.9 

51.6 

1.50 

45*4 

5.0 

74*6 

0.15 

75.1 

26.5 

75.3 

1.16 

72.6 

11.9 

100 

0.10 

100.0 

14.4 

100 

1.06 

100.0 

11.0 
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CgH,,0, 

9 ACITOTOLUIDE (o M**thyl acetanilide) CHj,iX)NH0 # H 4 CM 8 . 

SoiuBiim or g Acitotoloiis* iw Vabsobs 
(mix, coiutt um*n, wcki.j 

The determinations were, made by the synthetic »efhe4, The results 
are expressed in mol. percentage. They were plotted m a large stale 
and from the curves the following v&lmn for % degree intervals were 

obtained* 




Ok. Mel®. 

at^oNN^aig 

iwr 10c? m » 

»al«. »*i. nelutise 

u/liitylTV 


' Methyl 

imi 

n ftowi 

n i£5tjr’t 

t m w%mi 

.0 

Alcohol 

Alcohol 

kit mm 

Alc<*«l 

kit mm 

kttmm 

t 


W* 

%%oh 


fthfnmen* t 


35 

15-6 

9*5 

— * 

10.0 

— 

8.2 

30 

17*7 

11*6 

12,0 

12.0 

9* 4 

10.2 

35 

19*8 

14-0 

19*4 

19,9 

11*0 

12,7 

40 

22*2 

l6.9 

17,0 

17*0 

19.0 

16.0 

45 

24-7 

19*3 

20.0 

20. tl 

16,8 

17.8 

50 

a ?.9 

22* 7 

-43*5 

23* J 

20* 1 

21.2 

55 

31*4 

36.8 

27*6 

27*2 

2 4*9 

26,2 

6o 

35*4 

31-5 

33.J 

31*5 

2H.6 

29,7 

65 

39*7 

36.3 

37-0 

s $6*0 

3 l* 6 

49 * 4 

70 

94-6 

41*5 

42-3 

91*2 

39*2 

*9.8 

75 

50 .a 

47-4 

47*9 

47*4 

96*5 

46 * 0 

So 

$6.0 

53*9 

54, 3 

64*0 

62*0 

62*3 

85 

61.9 

60*5 

6l.O 

90*1 

$8.6 

56.9 

90 

68. a 

67.0 

67.2 

67.0 

6$, H 

66*9 

95 

74*7 

74*1 

74-1 

74 * 7 

7 3-5 

7 3.6 

100 

8a.i 

81.8 

8u6 

82.1 

81*1 

81.8 

105 

90,6 

90*5 

90*0 

90.6 

90. 3 

90-9 

110,3 

100 

100 

100 

100 

100 

100 



Benzene 

0®. mu, c%eat9C^H 4 «3 mr 
Carbon Tttrachlorlie 

100 KM. mol*, Ml. 

Chi nr nf une 

•ttlwtltm tft* 

Y$3?r 


Ce% 

cci 4 

CHCljj 


<W*V 

as 

— 

— 

22. 1 

8.1 

0,9 

30 


— 

24.2 

10,8 

1-3 

35 

0,8 

0*6 

26. $ 

13*2 

1.5 

40 

2*2 

0.7 

29, 1 

15,5 

1.8 

45 

4*3 

0.8 

32. 1 

18,11 

2,0 

50 

7*5 

1*5 

35*2 

i 1 * 9 

2,9 

55 

12,6 

3*7 

38.5 

25.7 

J-» 

60 

19*2 

9*5 

42.0 

J«, 2 

4*5 

65 

26.8 

13*4 

45*5 

36. 1 

6.9 

70 

34*0 

28,0 

49* S 

40*6 

11-7 

75 

41.5 

37*3 

53*7 

46.6 

22*0 

80 

49.4 

46.0 

58*5 

53*o 

40 * 0 

85 

56.9 

54*5 

83.5 

59*7 

47*7 

90 

65*0 

63.2 

69 * 4 

66*4 

$9*7 

95 

73*3 

72.0 

15*7 

73*8 

119.8 

100 

81.8 

81.O 

82*0 

81*8 

79,9 

105 

90.3 

89-8 

90*9 

90,5 

89*6 

110.3 

100 

100 

100 

1 Oft 

% #irt 
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CgH,,0, 


NITROSO MESITYLENE N 0 C 8 H ? (CH 3 ) g . 

Freezing-point data are given by Hammick, Edwards, Illingworth and 
Suell, 1 Q 33 » for mixtures of nitroso mesitylene with 4-nitroso m xylene, 
tri brorno nitroso benzene, o nitro nitroso benzene, o nitroso toluene, 
nitroso anisole and with nitroso benzene. 

DI METHYL AMINO BENZOIC ACID p <CH 3 ) 8 NH 2 C fl H 8 C 00 H. 

Freezing-point data for mixtures of dimethyl amino benzoic acid and 
sarcosine anhydride are given by Pfeiffer, Angern and Wang, 1927. 

PHENYL URETHAN (Carbanilic acid ethyl ester) C e H 8 NHC 00 C 2 H 6 . 

Freezing-point data for mixtures of phenyl urethan with pyramidon and 
with sarcosine anhydride are given by Pfeiffer and Seydel., 1928(a). 


MethACETXN (p Acetamtsklim.% or p oxymethylacetanilide) CbFL.OCHj. 
NHCHiCO. 

100 gum HjO dissolve 0.19 gms. of the compound at 15 0 and 8.3 gms. at ioo°. 

(German Pharmacopoeia.) 


P PHENYL dl ALANINE C c H^CH^CII( NH a )CXX)H. 

Solubility op P Phenyl (H-Alanine in Water. 

(tn Uort Atid Schmidt, 1933.) 

The following values were derived from a solubility equation calculated 
from a series of ao very careful determinations at io different temperature 


between 

. u 

0 ° and 

0*». C^H n 0j,N per 


Omn. C Q H n O g N per 

° 

Oms. C 9 H ll 0 2 N per 

t 

um . H^n 

t 

1000 gms. H 2 0 

L 

1000 gms. H.,0 

0 

9*97 ( 10 . 09 ) 

30 

15*29 ( 

60 

26.71 

5 

10.61 

35 

16.63 

65 

29.70 

10 

11.3 3 

40 

18.15 

70 

33*12 

15 

12 . 1 S 

45 

19-88 

75 

37.08 (36.96) 

20 

13*07 

50 

21.87 (22.01) 

100 

68.86 (65.3) 

as 

14.11 i 14.lH) 

55 

24.13 


/■II nViAnvl s» 1 a n 1 


The density of an aqueous solution containing 13*63 gms. dl phenyl alanine 


per 1000 gms, H f C) at 25 0 is 1.00055- 

The results in parentheses are by Dunn, Ross and Read, 1933 * # 0 

Data for the solubility of phenyl alanine in aqueous salt solutions at 20 
are given by Wnrgler (1914} and Pfeiffer and Wurgler (1916). 

100 cc of butyric acid dissolve 0.056 gm P phenyl alanine at 1° 

(v. Przylecki and Kasprzyk-Czaykowska, 1930 .1 
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P PHENYL 1| ALANINE * NH ? H'nOli. 

SOLUBILITY or H PtfiHYL l ALAtUH* 1* WaTHK. 

{limitm *n4 r^S'H, ift.o-* ‘ 

The following values were derived tym a ^tlu»Mhfv e^iaii m < it* iKited 
from a series of 26 very careful *|e tern mm non** m 9 different lempfrftturm 


•tween 

o and 0$°* 





,0 

Or a. Ptr 


***. **r 


VSiV* w 

i 

10D0 **«. 


1000 rip*. HjjU 


mm 0 m, *^0 

0 

19.Ht 

to 

42. t 4 

fto 

52.09 

S 

21.50 

35 

14* Ha 

65 

56 . no 

to 

2W9 

m 

47,7 4 

70 

6 1.41 

15 

2^.24 

45 

fio . Hu 

7 s 

66 * jh 

20 

27.^5 

so 

44* 11 

1 0 *» 

09.00 

25 

29.65 

55 

hH.oj 




The density of the sat, sot mi on ,%i js % * %% 


l TYROSINE H(X: a H 4 CH g CH 1 NH a IOX)H. 

Solubility or I Tvitoaiit* t* Wat**, 

(tfc X iun and Henaiat, $#&*.? 

The following values were derived from a solubility equal* tin tairulated 
from a series of 32 very careful determnations at 9 different temperature- 
between q° and 6o°, 


t 0 

Ctaa. C^H n 0 3 M per 

,0 

%#. VS* 0 ** 

■ *» 

up*. r h |: 

jO^N par 


1000 tons. 1^0 

t 

1000 «Qt*» H^IO 

% 

ItWO « # o 

0 

0.196 lO,225l 

3 d 

0.5 47 

60 

1 .97 « 


5 

0.232 

35 

O.635 

h% 

1.742 


10 

0.274 

m 

0.752 

70 

2*00 i 


IS 

0.324 

45 

0.8B9 

75 

2*4 tH 1 

2 . 37 H 

20 

0.38a 

so 

1.052 1 1 . 400 * 

100 

5.650 1 

9 * 92 * 

25 

0.453 10.4741 

55 

1.245 




The 

results in parentheses are by Dunn, Rons*and 

Reed* 

19 3 3 * 



/ TYROSINE (/> Hydroxy phenyl alanine) 0 * 4 * 011 .CtU.CIffNIMCOOIt. 
Soxubiuty or I Tykosink in Watkh ani> in Aoukou* Sa«,t Soi,wtion*. 
The solutions were saturated by agitating a large cxccm of tyrosine with the 
solvent in a thermostat. The dissolved tyrosine was calculated from a micro 

nitrogen determination. 


Solvent. 

t # . 

Hot*. C,H,,SO, 
pee. Uter, 

Om*. Ci*M t|SOj 
ptr till*? 

AttUmrUi.. 

Water. 

20,5 

0.00746 

<>•416 

|Vftft Hilt##* M 9 ft| Hu 4 b#ff, ItttdWd 

» .. 

2! ,0 

0.00750 

0.4 >2 

{voft lultf and Anger*, lift i 

Aq. 0. ton LiNO a , 

70.5 

0.00066 

0 . 1*5 

fvon Itder and Madberg, Iflldfi 

» 0.25 n » 

70 .5 

0,00007* 

0.0176 

m 

» o.o 5 n NaCI,. 

’20.5 

0.00245 

0.414 

ft 

» o.ion m .. 

7 . 0.5 

0.00739 

0,433 

ft 

a o.aSn m .. 

70.5 

0.00214 

0.3RH 

ft 
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c 9 h,,o 3 

Swultaneoui Soi.u-h.ity or f Tyrosin AND dfL eucine in Water and in Aqueous 
O.oI Normal Hydrochloric Acid at 21 ». (von Ealcr and nudb.r K , im.| 

Saturation was obtained by constant agitation of a large excess of the amino 
acids with the solvents m a thermostat. The saturated solutions were analyzed 
by a determination of total nitrogen and a colorimetric estimation of the tyrosin, 
by means of the xanthoprotein reaction in alkaline solution. 

<*«»», per liter of aat. sol. 

/ Tiroxlvtta ~ dl Leucine. Solid Phase. 

Water. ..*••***• *.* * n .318 9*^7 ? Tyrosine -+- dl Leucine 

Aq. o.oi /« IICI (/>k« 1.74). • 0.782 i*2.544 » » 

The sat. solution in o.otn HC1 had a.93. 

SommiMTY or Tyrosine in Aqueous Solutions of Different Hydrogen 
Ion Concentration at 25 °. ( 8 an<>, 1926.) 

The desired pn concentration was secured with such acids and bases as form 
easily soluble salts with tyrosine. The solid phase in all cases was the amino 
acid. A large excess of tyrosine was shaken in a thermostat with the solvent and 
the saturated solution was analyzed by determination of the pn with a hydrogen 
electrode, and the nitrogen by the micro Kjeldahl method, using iodometric titration 


according to Bang. 

mtvwi 

I>n <> ( 

»Af. (Mil. 

(im». N 
per liter 
**t. «ot. 

Solvent. 

/' H of 
sal. sol. 

Gins. N 
per liter 
sat. sol. 

0,1 n II€t * « ®w h Ci 

1.07 

0.41 4 00 

0.32 mol. toe. phosphate 
-HMMEK mol. prim, phosphate 

} 7 - 4 * 

O.o4l6o 

o.t ft » 

1.17 

0.34070 

0.000 mol. see. phosphate 

8.39 

0.04532 

o.OJ n m 

* *74 

0. ri.|6o 

0.005 n Na OH 

9°4 

0.07022 

ooi n w 

2.2% 

0.07008 

n.oi n » 

9 . 5 i 

0.12070 

t.o« ch,c;oom 

a. 39 

0.060 56 

QMn » t 0.0// K Cl 

9-63 

o.i 5 uo 

0.1 H » 

3.02 

0 . o4 t 3 1 

0.0^// No Oil 

10.07 

0 . 44 ? 6 o 

0.010 n » 4 S.l/i(*H t C 00 Ei 

5.56 

0 n 3658 

o.ian » 

10 . 2,5 

0.83900 

M s.iM on, coo Ns 1 

5 .60 

o.o 3554 

0.33 n » 

10.55 

0.24520 


The solubility minimum is at 0.03658 gm. N or 0.4726 gm. tyrosine per liter. 


Solubility or Tyros ini in Aqueous Solutions at 22 0 . 

(ARCO, I9£fl.) 


Solvsm 1.0 n 
Aq« solulion c,f. 


KC 1 

NaCl 

LiCl 

BaGl* 


Oas. C y H n 0 3 K per 
llt«r tat,, sol. 

o.aii 

0.406 

0.416 

0.50s 


Solvent 1.0 n 
aq. solution of: 


CaCl 2 



KI 


One liter 1 L 0 dissolve 0.414 g«* C 0 H ll O 3 N at 22 0 . 


MESITYLENE 1.3.5-Tri methyl benzene C e H 3 (CH 3 ) 3 . 


Oms. VuV per 
liter sat. sol. 

0.501 

O.406 

0.479 

O.564 


100 gms. H # O dissolve about 0.002 gm. mesitylene (Honba, 1917)* The terms 
in which the author** results are expressed are not clearly defined. 

Freezing-point data for mixtures of mesitylene and sulfur dioxide are given by 
Do Carli, 1926. 

Pseudo CUMENE i,2,<t-Tri methyl benzene C 8 H 3 (CH 3 ) ,1b. pt. i68°-2°). 
Freezing-point data for mixtures of C, 11 , (CH„), + SO, are given by De Carli, 1926 
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C 9 H| 2 

Acetone PHENYL HYDRA 30 NE (CH.V'.N.HC.H,, 

Data for the System Acetone Phenyl Hydra/* >nk f Water Ann Given 
11 y Blanksma (too) 

The fallowing results were obtained Cor the solubility of {CIM»C,Nt *f 

in water. 

Solid PIm*. 

iciu.c s, nvju tm 



Cmti. (CKiliC N, HC*tI* 

» « 

pet ioect* . Solution- 

0 

O.OiP 

15 

0.187 

32.8 

0.412 

L PHENOLS CH 5 (C k H 6 !C 4 ! 


Freezing-point data for mixtures of methyl ethyl phenols with etaeole 
and with ra™5“Xyi idine are given by Morgan and IVt tet» i*m. 

NITROSO PROPYL ANILINE N 0 C«H 4 NWC 3 H ? ». 


Freezing-point data for mixtures of nit row propyl aniline and 
nitro propyl aniline are given by Jaeger and van Xregtrn, s*nj, 

MESIDINE (a,a .6 Tri methyl anilinel ICH 3 * 

Freezing-point data for mixtures of menidiftr and amir acid are 

given by O’Connor, 1944. 

BENZYL ETHYL AMINE C,H* 


ReCXVHOCAL SOLVMUTY Of II*N»Yfc EttlYt. kUMU AND Ut*C«*OI.. 

I Parvutiktr and Mr Kw«» t t«M | 

Thin pair of compound® has an upper and a lower critical tomperatur* #f mi»oibi- 
bty, bonce the result®, when plotted, give a complete circle. 

t«mp «f mlwOWH*?. 


Tamp, of fulicItUltiy, 



Omt. 


to. *4 
i8,oy* 
a 448 
40.06 


L#»«r 

St 

tii 

71 

85 


ihm 

m 

*?? 

asi 

*44 


Um*. C*»*c«* 
fff t# Ian* mm «*t 

5 |,% 
pfi. to 
8 j.So 
87,8! 


BlSTRIBUTIO* AT $.1° OP : 
Beotyl Ethyl Amitte ftetwroii ; 

Water and Ethyl Ether Water stml Xd«m* 

Millimole. KtlUmon 

C, Cj If, - ? ’ 


layer (C*i, 


& 

c, 


!i, i> 

Iftjter (€«l. 

"tClCfcl, 

l.trr it,. 

<♦ 

«* 

l#W ■»% 

0.145 

«>?4 

1a 

0 

0,1 oj 

1.368 

a, 

u 

ft , 7<t 

o.a 3 o 

a .63 

xa. 

3 

0. i 4 * 

I.Hli 

n. 

5 

1 . Jit 

o .365 

4-995 

i 3 

» 

0.35 

4-65 

a, 

,3 

t <80 

o .56 

7.60 

*3 

6 

0 70 

9.'in 

* 3 , 

,3 

a. 55 

0.92 

12.92 

14. 

1 

1.40 


« 3 . 

4 

3,64 

See Note p. 113. 







{Hmftfc, mt tttl | 

Iteasftyl Ethyl Amt** Aral Pfethalatt* 

t *4 OJyrwttl. 

tttmwttt* 

A«tS l*itthttef» 
liter wf 


Olff'Wnl 

l***r 

#,Sa 4 
1.5*7.4 
5.45 
7.80 
o *45 


A 

c 

a, *77 
o. Jap 
o.Jlo 
o.Jaa 
o . Joa 


PseudoCUMIDINE (CHa)».C*Ht.NH t (*, 5 Amino, i. a. 4* Trtmethy! RcoxenrK 
Solubility in Water. 

(Loweabcrx, tty%.) 

Gms. 4 > Cumidine per liter H *0 *?xg8 1.330 1**408 
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c 9 h I 3 o 2 


MKSITYLENE PHOSPHINOUS ACID (CII,),C t H, P(OH> 

Solvmuty ... MntmoK Pkosrhinous Acid (m. pt. 147 « 35 ) in Water 

( Creighton, me.) 

Saturation w» «*uml by constant agitation. The solutions were analyzed 
l,y titration with standard Ua (OH), solution. The conductance of the solutions 
was alto determined. 


Cm* I*(OH), 


t* {«*«" 1*0 RtltV *at. Mil. 

*•«>.. .... 0.289 

‘i K . 0.299 

35.... o.3xi 


Gms. (CH 1 ),C,H jl l»{OH) 1 


t*- per too pas. sal. sol. 

45 . 0.385 

65 . o. 5 a 5 

85 . 0.700 


Nor CAMPHOR 0 . 

One liter of water dissolves t.<j 3 am*. Norcamphor at i 5 - 2 o- (Rhode, tdaa). 
The author used « stalogmometrnj method involving an estimation of the number of 
arop« per unit of time in the case of a saturated solution and its dilutions, in compa- 
nson with similar determinations upon a series of solutions of known content. . 

TRX ACETIN (Glycerol, tri acetate) C.H.IOOCCH,) . 

o & 3 3 

Solobilitt or Triacbtxn in Bkwzbne . 

(LosKK, 193 &J.) 


1° 

c g M i4°fl P*r 
100 gwa. sat. ml . 

t° 

0 »s. per 

100 pta. sat. sol. 

c° 

c 9 h u o 8 
100 gws. sat. 

-38. 

84.30 ( 1 1 

-6.8 

46.90 

~0.2 

24.96 

-36. 

77.14<X> 

~5.0 

43.19 

+ 1.3 

18.60 

-14*6 

63,87(I) 

-3.0 

35.81 

1.8 

16.28(1) 

“14. 

63. 13 

~1.9 

30.34tl) 

2.0 

15.91 

- 9. 

S3, u 

-1.7 

30.76 

3.3 

9-74 

“ 7.3 

47*$3ll) 

-1.6 

29.90(1) 

3.51 

8.73 


(i) These determinations were made by the synthetic method and all others 

by the thermic method. 

ETHYL GLUTARXC ACID (CH t l 8 (COOC £ H 6 ) £ . 

loo cc fLO dissolve 0.882 gm. (CH 2 ) 3 (OOOC 2 HJ 2 at 20°. 

(Sobotka and Kahn,.1931.) 


35 


50 


JkZMLAlC ACID OHm(COOH),* 

Solubility in Water. 

(Lamoumux, 1899) 

* O XS 20 

GmH,C 7 H u (C(X)H) a 

per 100 cc, solution *« o.xo 0.15 0.24 0.45 

100 gtm, 95% HCOOH dissolve 379 gins. azeJaic acid at 19:4 
Distribution or Azrlaic Acid between Water and Ether at 25 

(Chandler, x^oS.) 

t*m% CiUuCCOOIOt per 1000 cc . Gms. CtHi4 (C00H)> per 1000 cc . 

A*|, Layer, Ether Layer Aq. Layer. 

0.06 O.47 O.40 

0.10 x.xo 0.50 

0.20 2 . 7t 0.58 
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0.82 2 20 
(Aschan, 1913.' 


Ether Layer. 

5-83 

7.40 

8.65 








C 9 H l6 0, 6« 

HEXYL MALONIC ACID VIln^H, U'UiH >j,. 

100 gms. H . ( 0 dissolve u.ijss <n. CHh' !!, , m j-r . 

" " cX •• «.«,««. - 

Vrfkxd** -Ittd ^*^n 4 .If. , l9tQn,) 


Methyl PELLETIER!NE 

Solubility of MfcriivrlH t umsiuwii »x \Wtbb, «**» i 

Mathyipellctkrme in tuduble in rnl*l wat^r tit nil §m*|wttom# but when || W 
temperature k raked tlm tmhtlitm become* rlotnly at a frmp^raturr f«r 

each concentration, anil at inUtnently high rottceittratunni tlif* nrparatn 

as droplets. The following mult* were ebtaitiml by adding #te * r***vrly mrrea«*iig 
amounts of water to 1,0 gm, of methylpelletierinr and detmtiining %\w friitperjit urn 


of clouding. 

Vm* c t *i lt ,\0 t#m c*lt,*so Cm* 

%* *»f pur \m g»», %* *# »t*«»» I* «# *** **» ***** 

cUmaing. ntxiitrw, etewttaji mlMur* tt«u«Mn« 

So. 4.8 S 3 ....... »M Iti.v... tft.fi 

74.. 5.3 47....... tt. 1 17.4... /1.4 

88 . 5.9 |a, it.»,,. 14 .it |«.. , . . ;r,o 

63 . 6.6 38 . 10.ii .ft. n i..j 

58 . ..... 7.7 3 - 1 . 4 ..... lit 18. , . tpt.n 

33 . 5 ..,,. S*».o 


HEXA HYDRO MRSXTYLRNE U.A.vTri methyl ryrInhrvanei 

The critical solution temperature of miiuune* of he*a hydro meraiytenf* and 
liquid sulfur dioxide is 30.5® amt the reciprocal solum lily curve at this 
temperature is practically flat between the concent rat men **« and 95 mU 
percent SO r (Leslie, 1934*1 

NONA NAPHTHENE U.a.a-Tri methyl cyclohexane* CJ^ h:H s » y 

The critical solution temperature of mixtures of nfuianaphtbr-ne and liquid 
sulfur dioxide is a? 0 and the reciprocal notuh* 111> iure* 1*4 prarucaUy 
flat between the concentrations 59 amt *10 mol. percent $0#. *9*4.1 

DIBUTYL KETONE (C 4 H p l $ Q- 

xooo gms. H g 0 dissolve 0.00157 gm, mots, 1 C H g » a 0 at to*, o»o«m** §P« 
at 30 ° and 0.00243 gm. mol», at 50 0 m dele mined by analysing the saturated 
solutions with the aid of a Xtiss interferometer. IC# rout* Btntelen and 

Saylor, 1939.1 

AMYL BUTYRATE C s H 7 COOC 6 H u . 

too cc HgO dissolve 0.06 cc anyl butyrate at 

fTrautie, tWm Bancroft. lt§ 9 $*l 

PELAROONIC ACID CH 3 (CH g . 

Results showing the distribution of pel argon tc acid between water and 

olive oil at 23° are given by Bodansky, 1928. 
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C 9 H I8°2 


ETHYL OENANTHATE CHjtCHg ) 6 (XXX: a H R . 

100 t-c HjjO dissolve o.oao gm. CH 3 (CH 2 ) 8 C 00 C 2 H- at 20°. 

iSobotka and Kahn, 1931.) 


NONANE 

The critical solution temperature of mixtures of nonane and liquid 
sulfur dioxide is 12° and the reciprocal solubility curve at this temp' 
erature is practically flat between the concentrations 60 and 95 mol. 
pe re eat SCI,. 1 Les lie, 1934 .) 

Freezing-point data for mixtures of nonane and octane are given by 
Sraittenberg, Hoog and Henkes, 1938. 

CAEVOJUPMPi CwH«:NOH d,Undi. 

Solubility in Aqueous Alcohol of Am « 0.9125 (51.6 Per Cent 
C al 1*01 i ). (GoUbehmklt and.Cooper, 1898 .) 

The determinations were made by the synthetic method. On account of the 
glow rate at which melted carvoxime solidified on cooling below the melting point, 
in the uiIkw containing the synthetic mixtures, it was possible to obtain results 
which show the solubility curve for liquid carvoxime, in addition to the curves for 
dexcro and inactive carvoxime* The curves for these latter intersect the curve 
for liquid carvoxime respectively at 51.7% the m. pt. of dextro, and 70.5 0 the m.pt. 
of inactive carvoxime. 


f»mv 

dim. 

Mob Carvosime 

t* of Solution. 

Car vitximr. 

NolvrfH. pet 

too Gms, Solvent. 

Solid. 

Liquid. 

0.006H 

1.0868 

OO373 

3«-4 

139 

0.1232 

1.0830 

O.068C) 

45.8 

319 

0.2026 

1.0218 

0.1202 

50-3 

49.8 

0.4040 

1.0218 

0.2396 


79.6 

0.4128 

0,8130 

03077 


94-5 

0.0657 

1.0*380 

0.0363 

54-2 


0.1212 

I 

0,0723 

62.5 

33-7 

0.2715 

I .0129 

0,1:625 

69.25 

61.3 

o- 37 SS 

I.0384 

0,2192 


76.6 

0.4496 

O.7768 

0.3409 

. . * 

102.9 


Solid Phase. 

d Carvoxime 

it 

it 

it 

tt 

i Carvoxime 

u 

a 

tt 

a 


I*. 

24.6 

3° 
30 3 

3®-4 
39-3 
43 -1 


Solubility IN d Limonbne. 

Cm*. C»H.;NOH 
j**r tooGma. 


4 Umencnc. 
44,6 

59 1 

93-3 
104.3 
103.1 

130 


Solid Ph**«. 


(Goldschmidt and Cooper, 1898.) 
Cm».C.,H«:NOH 


l Carvoxime 
l 

d “ 
l 
d 
l 


48 

49-4 

SS-* 
55 9 
58.8 
63.2 


per too Gms. 
d Umonenc. 

198.7 

199.7 
3 2 S i 
346.6 
560 

1269.3 


Solid Phase. 

I Carvoxime 

d “ 

l 

d 

d “ 

d 


Freezing-point <iata arc given for mixtures of d and l carvoxime by Adriani, 
1900 and by Beck, 1904. 

CHLORO TRXNITRO NAPHTHALENE C 10 H 4 C 1 (1 1 (N 0 2 ) 3(2.4, 5 > 
SOLUBILITY IN MlTHYI AND IN ETHTX, ALCOHOL. 

(T»l«n, 1987 .) 

Cm. C. ^ajNO^ P «r 100 cc of: 


THJI 

A. 


~w 

.2S6 




CHLORO DINITRO NAPHTHALENE r p H,i:iui : *y U.n I 

Solubility op hCrloko j,h Iuritho Naphthai.*** in 
Methyl a ho ih Ethyl Alcohol. 

{T*i*n. mr».) 


.' 4 a> 


Li ? Wti„ 




urs er nf: 


0 

as 


O * 

u.j *?H 


u *«V Ha 
O . 4 VHti 


TRI NITRO NAPHTHALENES C^lNty v 

ioo gms. glycol diacetate (CH* CO O CH ft .Clf t O Ik $»t, 

dissolve 0,9 gm. trimtro naphthalene at 'a 5 °. The sat. solution wai analysed by 
evaporating in a wagon pipet, but about 9 months were required fur the deter- 
mination. iT»jfl«r #»d lhatiwah*fh, tttl.f 

Freezing-point data for various runary ami ternary mixture* »»f tri mini 
di nitro and mono nitro naphthalene** are given t»y !Vu a I . 49*10. 


DI NITRO NAPHTHALENES C l0 H e tNt> t » e . 


Freezing-point data for mixtures of dtnitro and tnnttro naphthalene** 
are given by Pascal, it)Mi and by Urhannki and Kwtaiktiwtki. 49 m. 

BROMO NAPHTHALENES a and fl C^Br. 

Freezing-point data are given for mixtures of; 

Bromo naphthalenes + Fluoro naphthalene 1K! mm , I lew and S* hum-mn, 19,11* 
" ” 4 - Naphthalene <* 1* « „ 

M M + Picric Acid l*lef remow, 194H* J 

■f Styphnic Acid (J«*f remow, 4919a, 1 


CHLORO NAPHTHALENES <* and P C |0 H 7 Cl 


Freezing-point data art given for 

Bro 

Bromo naphthalenesui 
Fluoro naphthalenes(*4) 

Methyl naphthalenel41 
Naphthalene!**) 


mixtures of rhtoro naphthalene* and; 

Naphthol1i1 
Naphthyl .on met 41 
Pu ru amdijl 
Styphftir arid! il 


(1) Grimm, Gunther and Titus, 1914; iji Jet remow, min; 1 §i Jrfremow, 

1919a; (4) Klernrn, Kletnm and Schi emann, h#h« 

FLUORO NAPHTHALENES ^ and IS C 10 H,F, 


Freezing-point data for mixtures of fluoro, hr mm and r.h loro naphthalene 
Are given by i!l« f Klertun and $ch temana, 1911.1 
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C| 0 H 7 0 2 


Mono "Sitm NAPHTALENE iac) C.J^NO, (a). 

Sou'iuMfv «>*• * Mononitho Napiithmcne (m. j>t. .TP.S) in q 5 peh cent Ethyl 

AlCtniot, jCrUmcr and TimimirmuDH, 1920.) 

Ti>'' dotrrwmation* w.r.- ma«h> by adding alcohol from a buret to weighed amount* 
of a monomtro naphthalene and observing the clouding point. The results were 
plotted anil the following read from th« curve. 

<♦***. 4 ,* 11 , no, a 


V 

r* * iwsm» *«< «*j 

t* 

Cm*. C„ ll 7 N0,(a)per 100 gms. sac sol. 

•jb, , . *. 

*1 i.tg* 1 

41. 



w 

e. 


» 


Hi, i Hijnfit !**«** 

4 'l • 


» 

lo.l... 

***", t » 

44- 

... :“)S.o » 73.5 

» 


St.t 

4(- 

1 *rrtt. t.i. 6) .0 » 65.0 

» 

IK., . . 

lib. 4 

4-Jt.. 



4 o.,, *, 

.$0.0 « 

44. 




Freezing- 


point 


data are given 


for mixtures of Nitro naphthalenes and: 


Camphor! i%) 

Di nitro naphthalenes! 
Di phenyl amine!iltjl 
Hydroquiaoaeto I 
Naphthalene!iM?> (HI 
Naphthyl amine! u) 

Nitro mannitolu j) 


Nitro pent a erythritoK 
1 Paraffine!3)18) 

Picric acidla)(io) 

Py roc a tec hoi (9} 
Resorcinol(9} 

Styphnic acid!5} 

Te 1 ra nit ro benzene(10) 


1 * Tri nitro naphthalene!7) 
Tri nitro benzene!10) 

Tri nitro toluene!14) 

Tri methylene 
tri nitramine!13) 
Urethan(6) 


111 Bat tell 1 and Hart i net ti, 1885; (j) Bernoulli and Veillon, 1932; 

!3) Campeiti and Delgrosso, 1913; (4) Jefremow, 1918; (5I Jefremow, 1919a; 
(61 Hascarell i, 1908; !7) Pascal, 1920; (8) Palazzo and Battelli, 1883; 

*9) Sendea, 1923; ! to) Shinoroiya, 1940; (n) Tsakalotos, 1912; (12) 
Urbanski, 1933; ! 1 *1 tlrbanski and Rabek-Gawsonska, 1934; <14) Wogrinz and 
Vari, li 5 > Jourtuaux, 191a. 

NITROSO 0 NAPHTHOt C 10 »I # «OM)OH. 

SotemuTV or Ntmaso P NarimtoL (C w II § O N OH) in Aqueous Solutions 

Of At;me AciO AT 10 °. I NicoUrdot »«<l Valli-Oooao, 1918 .) 

(»ms. CfljOUUil w*r too Rms. solvent. 0.0 1.0 u .5 3 .p io%o 

*» CttiUOMOlI |rsr <cm» gins. mil. sol.. 0.017 o.ori o.otJ o.o 3 i o.o6{ 


NAPHTHALENE 

By mean* of 1*0 optical method, involving the use of an interferometer of the 
type described by da min {Ann. chim. phyg., 5 $, 17B 1858 ), it was found that 
1000 er, of H|(> dissolve tMivu gm. at i 5 ° and 0,040 gm. at a 5 °. (Mitchell, was.) 

1000 cc. 11*0 dissolve 0.019 gw* OwH* at 0® &nd|o.03O gm. at 25®/ (Hilpcrt, 1916.) 

Results for the aqueous solubility of the solid solution system Naphthalene- 
pNaphihol at 25°* 05° and 78° are given by Wright and Wallace, 1936• 
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Solubility of Naphthalene in Aqueoi * Soiuyions or Fo»»u; Artn. 

I Cltrt»fUiMM»fi, Itli.i 

Note. — The determination* were made by mi%mg f »§frf her the several ingredient* 
and* alter a period of standing in a thermostat, estimating from the presettr* nr 
absence of solid, the composition corresponding to a saturated solution. Constant 

agitation was not employed. 

'At the higher concentrations the amount of naphthalene which jttif diiiiolved 

was determined. 

C m* pvt tt w-f m* * *e■ »«>). f in* *1! 

hcouh T^ii*. r mmm c,.» # 

. . 76.6 O.IO6 '*5. -- 5fLl O.ttfeq 

.. 64 .5 o. it 8 a5. 67 .it o .*88 

., 9 a. a o. 33s a*...-., tin o. 4 *& 

97*7 0.477 *>»,6 «*?*5 

a5.. 97.0 t.iil 


tf. 

o. 

o. 

0. 

o. 


Adel. 

Acetic Acid 


41 

u 

a 


Butyric Acid 

a tt 


Solubility in Acbtic ano Othkk Acirh 

** 

6.75 6.8 laobutyric Acid 

3 i. s 13.1 Propionic Acid 

05 3* * " ‘‘ 

S *-3 S.VS 

60 m 

6.75 13.O 

31 .$ 22 t 

60 131.6 


(TifRMf **#<*, liS* t 


Valeric Acid 

#* II 


r. 

6 75 
b ?S 
2* S 
S® 

6 75 
S 

H 


€*m% t*rfUpm 
watta* Acini 
U 3 
*3 9 
23 4 
76 8 
15 
17.7 

167 4 


Solubility of Naphthalene in Aqueous Solutions or Acbtic Act© 
{CUrijHmnava, ttis. i 8re Note above 


Ctu», per iw» *m», mri. ft«t, 


t*. 

■ ii,i,| M| 

cn»cootfT 


0° 

. 7«.4 

<M8a 

o 

. Hi. i 

t.a 

0 

. 87.0 

t .QT 

o 

. »».*> 

a. 58 

x5 

. H-7 

0,098 

*a5 

. 47-* 

O. IQ> 

a5 

. 56.5 

0 ,3q 

aS 

. fio.i 

0.486 


LWfc JN*f »■» Jg«** smM *»L 


t*. 

1,0*1-0011 

* «* w# 

*5* . .. 

, tw.7 


a ■> »* * 

* 74 * ^ 

t .S; 

af ,«. 

• 79 * 4 

a, 4* 

a5 ... 

. H'l.s 

* 5*» 

a5 ... 

. H$.7 

4.81 

a 4 ... 

. 86.7 

6,07 

a 4 .,,, 

, 8ti.«t 

7.* 

a 5 ... 

. mi,\ 

i •. t 


Solubility of Naphthalene in Aqueous Solutions or ISutymc Acid. 

{CMsilfcwum, it is,} 

Can. 


Lw*. i^r \m %m$* mi ul 


t*. 



r* 

MM-WOf 


o° , 

. 75.1 

4 .ia 

aV 1 . 

.... 4t5* * 

6,07 

Cl . 

. 84 .I 

8.a; 

*5 . 

.... 7 > ,t* 

rM8 

0 . 

. 86.9 

9*67 

a 5 . 

. , .. 76.0 

*5.49 

a» , 

- 55.3 

4.07 

■#> . 

.... 76 .I 

TO. 7 


Solubility of Naphthalene in Aqueous Solutions or PttorioMe Acto. 

(Chrt»tUas«a, ISIS. * 



Cm*, per hki 

*ms. «at. * 4 tJ. 


C»w« &rf t*ft *«**- *M *>»i 

t* 


t»0 tt*. 

t*. 

«:* 11*urnSST^ 


0* . . 

... 69. 1 

1.5 

a 5 ** *. 

... i8.j 

1.5 

0 . . 

... 78.6 

i.o 

a 5 .. 

... Cl7.1 

3 .o 

0 . . 

... 86.6 

6.0 

al 

... 74.3 

i.o 

0 . . 

... 89.6 

9*97 

a 5 , * 

• . . HO.O 

10.tr* 

a 5 ., 

... a6 9 

0.1 

a 5 .. 

. . . HO .4 

iG.l 
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Solubility of Naphthalene 
1 C.h tilfC j 


C io H 8 

in Aqueous Solutions of Alcohols. 

See Note on preceding page. 


Aq. Methyl Alcohol, 

Gm» prt tm gnu. 
ml ***! 


i*. 

€§I 4 Otf 


0 * * * 

80,7 

<»,<»« 

O ... 

86.87 

1 . H't 

O , . . 

<D. T* 

>.?» 

0 « « * 

too 

4.1 

u5 ... 

43. to 

(». 11 

a 5 ... 

56,5 

i. 14 

a$ ... 

6 >. § 

0.74 

a5 »* * 

69 . Sa 

l.!H 

a*» ... 

79* a 

a.4 

a 5 ... 

86.5 

4.4'> 

a 5 ... 

90.86 

H .77 

a a * * 


8.84 

a5 ... 

too 

0-9 


Aq. Hthyl Alcohol. 


Gtm, jut 100 gms. 
sat m»I. 


%*■ 

€,§MhT 


0”.., 


o.a35 

0 ... 

74.3 

1. i83 

0 ,.. 

88.6 

a.89 

0 ... 

9*4,6 

4*08 

0 ... 

too 

4-9° 

a 5 

’*9*7 

0.04 

*5 ... 

U. * 

0.108 

a r * ... 


0.167 

a 1 . .. 

4 M 

o.aaS 

a5 ... 

47*7 

o.4f6 

a ) ... 

58. a 

t.t4 

a 5 ... 

64.8 

i.62 

a5 ... 

7 % * 9 

a. 83 

a5 ... 

79. r » 

4.4a 

a 5 ... 

88.6 

9.50 

a$ ... 

too 

ix. 


Aq. Propyl Alcohol. 


Gras, per ioo sms. 
sat. sol. 


t“. 


C 10 II,., 

2 5 ° ... 

a 3-7 

0 . io 5 

25 ... 

a. 7.4 

o.ai 4 

25 ... 

33.7 

o. 43 a 

25 ... 

45 .i 

1 .n 

a 5 ... 

58.8 

2 .a 8 

25 ... 

69-7 

3 . 6 i 

25 ... 

80.4 

5 . 8 i 

25 ... 

85.5 

7.84 

a 5 .. V' 

TOO 

n:^ 


too gms. 95% formic add dissolve 0,30 gm. naphthalene at 18.5°. (Asclum, 19x30 
1 oogm*. 95% formic acid dissolve 3.44 gttm. a mtronaphthaleneat 18.5°. 

Data for equilibrium in the systems: naphthalene, phenol, water and naphtha¬ 
lene, succinic acid nitrile, water, determined by the synthetic method, are given 
by Timmermans (1907). 


KyiijuttiUOM ik the System Naphthalene, Acetone, Water. 

(Cidy, iSsl) 

Art excess of naphthalene was added to each of a series of mixtures of water and 
acetone and the temperature determined at which a second liquid phase first 
appeared. Since an excess of naphthalene was present, the amount dissolved was 
not known. The following supplementary experiment was, therefore, required to 
ascertain the comjmdtmn of the saturated solution in each case. “A weighed 
quantity of naphthalene was added to a known weight of the mixed liquids, the 
amount being just sufficient to cause the formation of two liquid phases. The 
consolute temperature of the system was then determined and the experiment re¬ 
peated. several times with different amounts of naphthalene. If the results are 
plotted, using the weights of naphthalene in a constant quantity of the mixed 
liquids as abscissas and the temperatures as ordinates, we shall get a series of 
curves. The composition of the liquid phase at the moment when the system 
passes from solid, solution and vapor to solid, two solutions and vapor is given by 
the point at which the prolongation of the curve for that particular mixture of 
acetone and water, cuts the ordinate for temperature at which the change takes 
place. This method requires no analysis and is of advantage in this case where 
ordinary quantitative analysis would la* very difficult.” Considerable difficulty 
was experienced in determining the consulate temperatures. It was necessary 
on account of the extreme volatility of the acetone to seal the mixtures in tubes. 

The table of results, calculated with the aid of the determinations made as de¬ 
scribed above, is given on the following page. 
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C , 0 «8 

Table Showing the Trmpksatukks at which Sotcwms of tiik <“.ivkn ( dm- 
POSITIONS BEGIN TO SliPARATK INTO I WO I, VVI jKh IN Ptftf’OfNi E or 501*10 
Naphthalene. «*#■> 

(Oleulated An described on prtreduig pec* I 



Qtm 

pet tm t*m*. 

S* 4 nf a*v 

V , 

Acvton*. 

Wain 


65.5 

to 

89.92 

0.0S 

53-3 

IQ.qi 

«Ho 

0,09 

45 

29.93 

09.67 

0.4! 

3 « 

40.8l 

58.33 

© 97 

32.2 

48.67 

48.68 

J . 05 

28.5 

57-43 

36 64 

5 9.1 

28.2 

60.43 

25 75 

ij 


The Isotherms for intervals of i«* Be no chm together that they are prartkdty 
indistinguishable for the greater part of their length. 


Solubility or NariiimLitNit in hqmmm Ammonia, 

tttdpnA. 19 •§ > 

ttm* CmU* %wt m** tie**. 
%dvr 


SdvmL 


Smn at 


nq. 57 g 
Aq. io% NH, 
Aq. 35% MH» 
ioo% Nit 
Aq. a% Pyridine 


0.030 o 044 

O 043 o 074 

0.064 0 l(u 

33 xao 

0.083 0.245 


Distribution or Napbtualbn* IUtvban Mrrurt Alcohol an» Va»*i.in* at hi 6 . 

( (KOMlWWIlek, 


0*8, MoU. C^Ssr 1000 rm. I 

f J 

0-300 0 * 37 % 0.B6 

0*436 OaSU 0 *m 


Results are also given showing the effect of the presence of Lilir, Li 1 » 
Nal, KI, Cdl z , HgBr £ and IlgCl s upon the above distribution. 


Solubility or Nabbtikalkmc in Methyl Alcohol 
{ Speyer#, IMS ; W*rd» Iff#, j 

In the following table the densities are taken from a curve plotted from the 
results of Speyers and the solubilities from a curve plotted from the results of 
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o. 8 i 3 

3 o .5 

73 . 

— 

* *0O 

55 . 

0.82 

4 s. 5 

75 ....... 

— 


















mt 


C .«H. 


Solubility or N'arhtm*i*n»: in Kthyi. Alcohol and lh Propyl Alcohol. 

i I&03 5 


Revolts for Kthyi Alcohol. 

Results for Propyl Alcohol. 
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a 
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*§! ml 
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t* 
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7 -f* 
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to.;* 
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tt, 8 «mj 

tt J* 

* 45 .. 
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0.8t#| 

»U 
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18.0 
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0.82.3 

17.5 
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37.0 

5 a. 
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35 .o 
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Ho.o 

60... 
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TOO 

65 , 

O . HtjO 

* *1 5 .0 

65 ..,.,.. 

0.897 

160 

70..... 

0 t»1o 

•lOCKO 

fi ».5 . 

0.933 

36 1 

Sm,.uittttYY 

or NAritrifAX.*** 

IN Normax. 

Butyl Alcohol 



Its iUuHOM T tmt A CtlLOlUOK. {Ward, 193 S.) 


Hr.suits for 

Normal Hut}! Alcohol. 

Results for Carbon Tetra Chloride 
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17.96 
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6. 

s « 

* 5.41 

70 
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J, 
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4 f*.'H 

76 
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1661.0 





Oms. C w H,per 
t*. |00pns.CCl 4 . 

39 . 5 .. 53.08 

46 .().. 75.18 

58 . 3 .. 14*.6 

64.8.. 226.0 

72.4.. 5 o 3.4 


Solti* tutv or H*f»tfT#AL*#i IH SivgiUi Alcohols. 

The ifttt* were made by the synthetic method. The apparatus and 

precautions necessary to obtain accurate results are described. 

Result?* for ; w , 4 , . . 

Methyl Alcohol Ethyl Alcohol n Propyl Alcohol iso Propyl Alcohol 



fit, UK 


<*H 0 OH 


c 3 h 7 oh 


CH s CH0HCH 3 

© 

(ta. ! 


***’ pur 

.0 

c 10 h 8 par 


a»». C 10 H 8 per 

l 
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100 #*• SMI. SOI 

t 

too m * «i* »oi, 
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17.6 
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22*9 
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24*4 
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mu 1 

14.8 1 

a*;,H 

u. 26 

27*9 

11*43 

30*9 

9.936 

47.H 


4 c . J 
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16*0 
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37*8 

13.61 

48.4 

l*i ,s|H 
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41.7 
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45*2 
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#7 .0 


40.8 

27*49 
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27*30 

57.9 

*2 * 2 * 

*■*7*1 

*8,16 

53-H 

33*71 

54*9 

33*02 
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\\ * m 

6 « .0 
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45.22 

60.2 

46.26 

68.6 

71 *0# 

07.7 

7S.jH 

66.9 

70.20 

63*8 
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69-5 

79.88 

69.9 

81.27 
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SOLUBILITY OJ> NAMTBALINB IN .SiVIBAL Alcohols I Con. 


Butyl Alcohol Iso Butyl Alcohol Sec. Butyl Alcohol Tort But.) it , 
CH s (CH*) 8 CH s 0 H ICH a . t CHCH,OH CH.t'H/MnHCH, IChT^ 


.0 Cto 1 *# wr 


100 m. m 


34.7 
47.6 
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% 
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63*1 
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'*“■ V. »» 
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3.1.61 
37.76 

43.61 
57.31 
71.64 


Soi.uan.iTY or Naphthalan* in Cm.t»*<>ro*M. 
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Solubility or Naphthalhnh m Acton*. A«,u: Aem ano in An,l,n* 

i W*r4, tm. 1 

w°" 8 7*f* ‘I"*' 1 * h y »yn«holic methrni. The result* riven in 

These have'blw ^Iu!S “*' Hl f ° P ,h# 

11 to gruiH* of naphthulene per too gritm of crh »oJv«ni. 
Results for Acetone. Result, for Acetic Acitl. Results f« r An,line. 

5*1*11, «i** #r. i* 

«*«* r #i lt 4 
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Results for Acetic Acitl. 
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^1 0^8 

Solve it m or Naphthausw in Casbo* Tbtbachlobim 
and in Carbon Disulfide. 

{Schroder. 1893; Arctowakl, 1896.) 


r © Cte ®* c scj% ptr 100 T®' mu 111 

' t o 

ftas * c io H fi Der 100 ms. sac. sol. in 


v "‘4 

^g 
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f — 

^-\ 

“*108 
- 82 

— 
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1.38 

20 

25 

20.0 

23,0 

36.3 

41.0 

- so 


2*3 

30 

26.5 

46.0 

- 30 


6.6 

40 

35-5 

57 .a 

~ 10 


14-1 

so 

47.5 

67.6 

0 

9*0 

19*9 

60 

62.5 

79 -a 

♦ 10 

14.0 

27.5 

70 

80.0 

90.3 


Solubility or Naphthaline in Mixtures of Ether and 
Chloroform and or Ether and Carbqn Disulfide at 25°. 

(Hehteu. 1936,) 


Results for mixtures of; 


( W 

> t 0 * CHCl s 

w 

2 o ♦ cs s 

a... (c AV 

Dm®. C U) H e 

a»*. «yi 8 ty> 

0 »a. C IO H 0 

per ioo pu». 

ear 100 **•. 
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per 100 gms, 

Mixed Solvit 

Solvent 

Mixed Solvent 

Solvent 

0.0 

55.4 

0.0 

67.4 

24.6 

44.3, 

36.7 

77.6 

40-7 

42.0 

53.8 

79.4 

76.4 

Si.6 

76.4 

72.9 

100.0 

Sh.8 

100.0 

56.8 


Solubility or Naphthalene in Ethylene and Ethylidene 

CHLORIDES AND BROMIDES. 

(Sumer end Roaenbluw, 19 ^ 8 .) 

The diet era in at ions were made by the synthetic method observing the 
precautions described by Ward, 1926. The results were plotted and the 
following values for regular intervals of temperature were taken from 
the curves. 
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26.2 
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— 
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30 
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36.6 

35 
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40.9 

40 
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43.9 

43-7 
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45 

50.3 
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50 
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55 
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60 

68.6 

68.2 
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68 .5 

6 s 
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75-2 
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C| ®H 8 
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SoumuiTT or Naphtmai-in* m S*v*eal or Poirot ai. 

(RUAt»r. IU 51 .I 

The determinations were made by the synthetic m-thml, the results 
plotted and the following values taken from the curves. The t>. pts. 
of the solvents are at as mm pressure. 
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Somibxmtv or Naphthalknc ih SivsiiAt, 0*«,A*te Knurs ami* "nor,, 
{tonntti PhUta* saPPM 
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Sotu»» L ,TV or fUrnrawr™ 1 W**, , N CiiommN, 
AH0 IN NITROBENZENE. (Ward, 1926 .) 


I 0 H 8 


Results Car Beaxene. 
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Results for 
Clilor Benzene. 


Gms. C M H t prr 
t‘ »00 gms. 


1-2- 
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8.8.... 
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22.1.... 

47 -04 

2 (J. 4 . ... 

60.96 
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19.0— 

r. 33.9 
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Results for 
Nitrobenzene. 

Gms. C W H, per 
t* 100 gms. C,U a N0 1 . 

2-9- 20.01 

13.8.— 29.29 

•■*4-0.... 42.46 

45.3- 99.24 

60.2 - 219.1 

65.3.. .. 3i3.4 

71.8.. .. 5g8.8 


The above results »n chloro benzene were used by Ward 1934 to 
verify calculations of the ideal solubility of naphthalene. 
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W im. | * I Ward 

, l*S*j Hhfidre sad 

Ki.*.<mhaucr, 1927 





The previous results of Speyers, 190a, for the solubility of 
naphthalene in Toluene, are lower than the above values of Ward and 

Rhodes and Bisenhauer. 


SotMtuit or Naphthaisn* in Hinzkn*, in Toluini anb in Xylsn*. 

($chUpftr And Flacks, 


Results for; 
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SoLUfttLtTY OF N AFiiYtt At KM. IN XvrrHf, 
j BIhhIv* aiui Km^nhau^r, till,! 

The temperature* of appearance uf tin* that crystal and of di»rtpigt*<tr«Min» «if the 

last crystal in known mixtures of naphthalene ami x>lene were itcrnr^My ileter- 
mined and the mean taken an the temperature t*f seluliihtv, The xytrnr mm a 

mixture of rn and /> xylene practically free <4 # x>bun*. 


r. 

C,»tf t 

* $trr t» gm* 

jmhI », 

r 

IfflKs* i. M If, 

jHft !W «»*»* 

* * H* * tt| * •*« »ir>* P 

t* 

!#«* *■,*!!* 
jwy t*> #»• 

1 , It, «« 

— tt’A.O. . 

.... 5.0 

fi. 0 .. 

. 0 

3 *.o. . 

. • • • 70,0 

—i3.o,. 

.... 10,0 

t I . A . . 

. 3o.o 

U4,| 

. . . . Hi i . O 

- 6 . 0 .. 

.... *3.0 

Mi* * 

... . . 40 . 0 

4 1 . t 


-4- 0 • A . * 

.... AO.O 

a *,h., 

, , , . . ki.o 

>,. ;• 

, , , „ liMI.il 

l V 1 * * 


3o.h.. 

. . , . , fki.it 




Similar results are given for the solubility of naphthalene in refined heavy solvent 
naphtha and heavy coal tar oil. Data for the rffeet of rr****d ,iioi of tfoimditii 
upon the solubility of naphthalene in heavy solvent naphtha and heavy coal tar 

oil are also given. 


Solubility or Na^rthalknk in TmtAUitum Knust^ * sot n flint* 

AT IW*. {(Uritrtt, d«* Meemter ami Vfn***v*44, lilt -t»l* . 

IVwnure Urn*, i n If. Um* 

In aimutpSercK. prr im gm*- mi, %«l. la pvt iw im» **i *«t 


0 

a. 5 o 

5 oo 


35.07 
3 iK 7 .& 
ah * 4 ° 


7 

asm 


i I VI 


100 gms. Methyl Formate dissolve 33 .9 gm«t. Naphthaleneaf throhvr, mp. 
too gms. Para Cymru* (h. pi. 17th 17th 5 ) dissolve *4*1 gms, Naphthalene at 
3 o* . * i whr»ier, mm, * 

too gms. Quinoline dissolve 3 ,oa gms. Naphthalene at > Porter mat tirtm. 1*114 

too gms. Equimot mixture of Quinoline and Klliyt alcohol dixxutve |.fit# gtn%, 
naphthalene at ao-a* 5 # . ” * Pm-hm m»t h*hn t itiM 

^ Data for the solubility and vapor pressures of naphthalene m «i| fr»%h wash 
oil (a) used oil after steam distillation and ( 3 ) still rmt«lut*», are given by Hunts 
and Pippigt up 3 . The results are of interest chiefly m the illuminating gas 
industry. 


Solubility of Nafhtualihi itt Titsali# abb is (hmn SoLfmnr». 


Results for; 



Teiralin 


Decal in 


Hexaiin 

Methyl hexalta 

U,2,3,4-Tetrahydro 

IDeeahydro 

tCyclohexasol* 

lMethyl eyclo- 

naphthalene C 10 fl lg ) 

naphthalene C i0 H ^ 


C,H u 0 H> 

hexanol 

ety: 4 H l0 QH 

t° 

o«®. c 10 h 8 ptr 

t ® 

c 10 m 6 i»r 

r e 

<m. C.Jt, ptr # 

tm* n*r 


100 gm. nut. sol. 


100 CM. §*1* *01. 

V 

ieo §m* mi, 

»et. f 

100 pm. Mt» «oi 

-14 

10 

10 

10* 3 

10 

s.» 

10 

1*9 

- 6 

15 

20 

30*3 

20 

11.7 

20 

a.8 

+ 1 

20 

30 

30*4 

30 

19*4 

30 

15*3 

13 

30 

40 

43 . 1 

40 

37.9 

40 

25*4 

23 

40 

4S 

76.5 

50 

35*9 

45 

41.2 

30 

SO 







36 

60 








Experiments upon the solubility of naphthalene vapor in tetra hydro 
naphthalene and in gas oil # made by an aspiration method,are described by 

Mauras, 1937. 
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Reciprocal Solubility op Naphthalene and: 

iHimtek and He mean, 193a.} 


1 


Tri chloro tri nitro benzene 

o Gm. Mol. C 1 q H 8 
t oer U )0 gnu mol. Solid 

sat. solution P^ 888 


Tri nitro mesitylene 


«iil. € uh 


1° 

0 

mr 100 *». mot, 

Sol id 


lit. mlttitm 

Hwat 

333 

239 

0.0 

10 

<VCH s »,«NO, 

220.? 

20 

M 

216.5 

3 ? 

H 

305*3 

37 

II 

193.5 

49 

II 

177.0 

60 

tl 

160 

71 

ft 

135*5 

Bi 

n 

123*0 

Hu 

ti 

OS * J 

90 


?8. S 
80.0 

OK 

100 



a * i ' a * ^i!^* ^ *c ^ 0 H t . 


187.0 

183.0 

0 0 

O f- 

c ACi#o 2 , 8 

171.3 

20.0 

11 

158.3 

31.0 

11 

149.8 

37.0 

it 

13s.0 

48.O 

" + 2.X 

134.2 

51*0 

2.1 

130.0 

55.0 

II 

127.2 

59.0 

II 

108.9 

71.0 

II 

89.O 

80.0 

It 

74.3 

90 

C.JL 

BO.O 

100 

lfl 8 


Solubility or Naphthalene in Liquid Carbon Dioxide. 

(Budbicr* m% m (Synthetic Method used.) 


Cftt. Temp, 

,m.8 

64 

80 


C»mn, €»*Hg per 
100 Gim, Sat. Sol. 

8 

54 

100 


Solubility or Naphthalene in Liquid Carbon Dioxide. 

(Quinn, i&m*) 

Tilt determinstloos were made in sealed tubes having two arms which per¬ 
mitted separating the saturated solution from the excess of C 1 Q H 8 . The 
volume at saturated solution was determined by graduations on the tube 
and the amount of C 10 li g weighed after allowing the 00 g to escape. The 
densities were determined in a specially disigned tube. 


t 0 

amity ©r 

1)40 in C0g 

Dimity of 
a»t. tel. 

Qm. C 10 H e par 

1.0 m* mol. co 2 

(S 44 pa.) 

Ora. Mols. C 10 H fl perj; 
100 gn. raola. sat. aal. 

*"31 

1 .03i<-ai°) 

1.040(-21°} 

0.231 

0.180 ; 

0 

0 * 93 ? 

0.938 

0.479 

0.372 

+ 10 

0.858 

0.872 

0.658 

0.511 

30 

0.770 

0.790 

0.854 

0.663 

as 

0.710 

0.?40 

0.901 

0.698 

100 

gms. sat. solution 

of naphthalene in liquid sulfur dioxide contain 

about 

33 g»s* C to fi $ at ? 

t°. (DeCarli, 

1937. ) 







Cio^g 

NAPHTHALENE 


6SS 


Freezing-point data art* given for mixture of Naphthrlrsn 


Amino phenols{4) 

Benzene!7) (34I ! 49 ) 

Benzil(s) 

Benzilic acid!5 1 
Benzoic &cidU$)! 39 ) 

Benzoic acid phenyl ester (51 
Benzoin(5) 

Bi benzyl!34J 
Bi phenyl(24) 

Bromo naphthalene! 16 J 
Camphene! 65 1 
Camphor!u)(13) 


Paraff 1 ftei $< 
0«inonei jj 1 
Menofi 1 nit 11' 


04! 1 1* y 1 


ilM 19! 


Ethylene broniilei j) l {palmitic 4* e11 s #»* 
Flunro naphtha 1 ene116! I 

GuaiacolUfJ) Paraffine) 

Hydroquinonei rol Quinonn33) 

lodofonutiol Kevin mol i*,j 11191 

Menthol u*i ::,t!u > 11. .trulls) 

Naphtholliult J jl l ssils^i HaUl i 1 1 

1 Styphnu a* tdt t<t> 

Naphthol * ti^a/.roe(7) Teiryt Its) 

NaphthylamineUU l u )1 si )T»ldidtnei •;»! 

Nitranil*ne(f, 4 i Tri chlor ,-uen,- i 


,%r 1 41 % I 


Camphene! 651 Nitram SinH6«i Trt thh>r arid 

Camphor! n ) (13) Nitro benzene! tdn aU li^l 

Chlor acetic acid(a6) !a?H5?alNt lf ° naphthalene! on 1,0 Tri ritiro benzenei ill 
Chlor acetic acid t phenol(26) t 1 is* ij|l 

Chloro naphthalene! 16) Nitro phenol *HJ (47 j Tri intro r rmolu?) 

Chloro nitro benzene tat) Nitro mannitol UHJ Tri ptrfhyi rartnnol lao* 

Cineolet 3) Nitro pema erythri toUnHITrl phenyl rarbinoll^l 

/"t * 1 4 till f WM lUi «* 


CresoisUi) 
Cyclohexane!as I 


Nitro toluenesfEl 
Fhthalic anhydride! 4*1 


Jrt in t rn m xylene! 15! 
Trt miro phenolt31) 


vjr v. l vh v. a«i«u” \ •*"»/*»* ***’ • i,s» ill mi ro porno1 t $1 j 

Di nitro benzenes! 17H21 M 18I Pfccn&nthrene! 31 n %% It^i Trt nitro aailineito) 

« —11—1 1,01 1 1 Pi e**i e » A i * it i i .*«% i i * »i iP* . _ .. * 


(23)(32)! 36)(38)146! 

Di nitro phenol(47! 

Di nitro toluene (aiMiS * 
Di acetyl tartrate!35)!45) 
Di chloro benzene!30i 
Di phenyl &mine(44){511 
w " H * benzene!7) 
Di phenyl methane!29> 

Di hydro naphthalene!56 ) 


Picric acid! iHffttaH'u* 
Phenol (6M j8M ^H6nl 
** * chlor acetic acid 
U6I 

Picryl chloride! 10* 114! 
PyrocatechnlC4a)! m 
Pyridine!60) 

Picramide! 14} 

Phenylene diamine!4l 


Trt at t ro toluene! 101 
It8l 

thymol ltd I a 1 1 
Urea! * 71 

lire than! 541 

Steam acidlbjl 
Su Ifurl 631 


!x) Angelletti, 3928; !a) Baud, 1912; C3) Be! Inert and Clrasst, 191:1; tul 

«Pv!lu And LaUe f’, I 2 33: I <S» Bernoulli and Sarasin, row: !6l Bernoulli 
and Vet lion, 193a; (?) Bruni, IB) Crock ford and Simmon*. Jr., him: 

U V Grimm, Gunther and Tiros, ,«>,»; ( U i Girard. iH<»; 

Ua) Hrynakotreki and Szmyt, 1935*1 i 13) Journlaux, 1913; (ro) Jcfrmow, 

1918 ; 15 Jprenow and Tichomirowa, 1938; U6! Klrmw. KImm and Schiemann, 
933 , 17 ) Kit ran, 1924; (i 81 Kremann, 11904; 1 19! Krmana and Janeuky, 

irT; Maaerwann, Muller II and Bftnler, roaa; U.l Kromann and 
ro,? PL 2 61 * aal Kremann, butter, Sine, Strzelba and Oobntzky, roaa: 
tfn*ro Ur ?* k ? V ’ I K r? t S° V ?? d 0k8 ?I® n • l9is: t*** »«'> Warner, »9»s; ias* 

Ma 22 I«il 2 P, : n , <a6 ?? d H “ n « s ^«-”Maneli, »9, J; (3,1 Hameli and 

MorHn PPLlw 8 MlglUcC * nf! roa?; i 39 i Miotau. jHvj: 

ln?!- M ?rrl P ?! d l93 f : 3 L’ *' lom an4 RosuignoUi. J9»a; Ua) Olivari, 

3 ?J 19ao i 'e Pickering, 1893; tjs> Palazzo and Bat tell i, 

1^2- ; ‘ ftrt KRni «- ‘ 9a »; 'e* Puschin and 

10S? UM Rh 2 ;»! ! a P t? hi ” Wilowttach, 1935; ( W ) Punch in and Vale, 
loav ul Rh 2 i?Li?a? Ha " c «> l « l ; '«> Rhelnboldt. Henning and KirocheUen, 
^ 2 t*P" b ° ldt a " d Kirscheisen, l9 a6; (««) Roloff. ,89s: <us> Scheuer. 

Urbwskf 10S Sapo » c F n ‘ kow and ^l^ich. root, loou: U81 

VMn«P 3 ?i 9 Washburn and Read, 1915; 150) Wassilijew. 1916; Isi) 

51) Vtgnon, 189a; (3a) de Gee, 1916; ( S3 j Monroe, 1919; {Ll Vasilev 1917; 

S, S r i l8,5; ,5 S' >««: >b! »tiS W. 



B10H0 NAPHTHYL AMINE C X0 H e RrNH £ . 

Freezing'"point data are given for mixtures of; 


i Bromo 


4 

9 


- 2 - 

- 4 '* 

“ 9 “ 

- j 

* I - 


naphthyl amine 4 Picric acid (Hertel and Mischinat, 1926.) 

” 4 1,2,6 Dinitro phenol " 

M + B " " (Hertel and Van Cleef, 1928.) 

" 4 Tri nitro aaisole lHertel and Rdmer, 1930.) 

** 4 a(2,4,C»-Tri nitro- 

phenoxyl-propionic " " " M 

ethyl ether 


BIPYtlBYL 

Freezing-point data are given for mixtures of bipyridyl and tri nitro 

benzene, tSmith and Watts, 1910.! 


p NAPHTHOL CmHtOll 


r, 

*2.5 

1 * 5 -* 

ns 


Sot.unn.rrY in Water. 

0*w*. 0 C«JHtiOM 
per *00 cc, 

' Eat. Sol 

O.O44 

O.O74 

0,0876 


Authority. 

(KurOoff, 1897) 
(Ctt»ter. 789 S> 
(KuiOofif, 1898.) 


Data for the aolubfllty of isomorphous mixtures of 0 naphthol and naphthalene 
in water at aj.i* are given by Ktotcr (1895)- 


Solidification TKMnutATUitKS or Mixtures or 0 Naphthol and Salol. 

(Helloed, *911.) 


t* o 4 

SotidtAcaitoft. 

Ototi 0 CtaHjOH pot 
*©o0ms- Mixture. 

t-sl 

Soluiitication. 

Gms. 0 t’nHjOl 
100 Gins. Mixt 

tat .7 

IOO 

80 

40 

116. s 

go 

68 

3 ° 

lit 

Ho 

52-5 

20 

105 

70 

34 Eutec. 

10 

97 5 

bo 

38.S 

S 

88 

$o 

42 

0 



gm. p Naphthol at 25 °• 
(Warren, 1933 *) 


c, 0 h 8 o. 


Solubility of & Nafmthoi in Kquitovt Somjyiuns or It vn am: tit 
at il®. i Km** ***«! llirfejifi!#, i»lt, ; 


MM HI ACIX> 



Etjulv, NttrwiWa*. 

‘ ifcT . ^’ir M "fi ? bii. 

r.-jnU ‘ 

lift 

R ' TTiToii. 

IMl*" ' 

0,00 

0.00134 

4. Mi 

iMwdi i 

11. 

1.466 

O.(K>4l0 

5.78$ 

*»,imli«| 

i 1 , f7 

*i- 95 a 

o.uoHtk* 

7. m 

«,<m lib 


Solubility 

OF ^ Nafktjiol 

in Aoukouh Solution* 
(KurikiiS. t%») 

of ficaic Auti at 19* 


Mob. X io« ptr soo re. Solution. Omt pet too nr Mutmn 




CdIjOmNIKH 

(wHiOlP 

HmISI fta**. 

0 

609 

0 

0,0877 

$ Ni|4tb*4 

54 

615 

0.004 

0 0H86 


68.s 

620 

0.0157 

0-08174 

" ## M#i*lnW|4mte 

69 

607 

0.0158 

O 0875 


69 

597 

0.0158 

O O860 


88 

494 

0 0212 

0.0712 

** 

100 

390 

0-0229 

O.OS02 


196 

180 

0.0449 

O 0250 

n 

308 

10s 

0.0706 

O 0151 

** 

953 

8 

0.2138 

0.0011 

*» jf.fktk Avkt 

928 

0 

0 .2126 

0 

Pkffc A* fet 


Data are also given for the distribution of 0 naphthal between water and l*rn« 
zene. The mean of the cone, in CJkU layer divided by cone, in f tfO layer w given 
as 67, The temperature is not given. The drier minathm of the 0 naphtha? mm 

made by an iodine titration method. 


The coefficient of distribution of ff naphtha! between 11*0 and C 1 I« 1 » a* 25* m 
cone.'in H *0 4- cone, in CHCl* * 0,0171, mmtkn . m % 1 


Data for the solubility of ft naphthol, picric ark! (naphtha! pirratrl ami their 
mixtures in benzene, determined by the synthetic (seated tube) met hud, are given 

by Kuriloff (1897a). 


100 cc. 90% alcohol dissolve about 55 gms. fi C*tiIjOH at t% % u 

*iini Wt I 

100 gms. 95% formic acid dissolve 3,11 gms. 0 C t 4fiOH m ifUA ihmbm, ms) 



naphthols 
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c ioH 8 0, 


Freezing ini data are given for mitt 


ures of Naphthols and: 


Acetamide*2 *I 
Acetani 1 ide + Sal icy l if 
Ac id!j6l 

Acetanil ide 51 Urea! tM 
Ace to phenoneijM 
Anthracene is?) 

Amipyrinei jbl f sol 
Anilinef j 81 
Amino phenols!28) 
Azobenzene!40f 
Benzoic acid! 3) 

Bengal acetophenone 1451 
Benzhydro112?I 
Benz wide 1 Ji\ 

Benzo phoneme! ul 
Carbarn!et n) 

Camphor! u> 

Chalcone!46 1 
Ch 1 oro paph t ha1eneI *51 
Cinnamic aldehyde!39) 
CiaeoleU) 

Cyclic oxide from 
methyl dtphenatef7 1 
Chi or acetic acidi****) 
Cinnamic acid (33) 

15 i methyl amino 

ben/o acetophenone!4sl f 146 
Di methyl ami no-p 
methoxy aceto phenonetasl 
Di methyl amino benzo 
phenoneUs) lab I 
Di methyl pyroneijol 
Di phenyl methane!2$} 


in phenyl Amine! 34) (57) Picric Acid + Ethylene 

1 tuiro toluene! 14) bromide!8) 

1 ouro + naphthols(s6)Quinone( 3 7) 

53 4 If* * f IKM V*A> ... « ’ 


Di nitro benzene!14) 
Di methyl oxalate!33} 
Di anisol acetone!46) 
Ethylene bromide!8) 
Ethylene " + picric 
acid(8) 

Ethyl oxalate!33) 
Feachon!24) 
lodo biphenyl(47} 


” + nitro benzene!37) 
Resorcinol(57) 

Sarcosine anhydride(48) 
Salol(50) 

Salicylic acid!9)(3) 

« II .j. 

Acetanilide!16) 

Salol +Sulfonal(5) 
Styryl ketoneU6) 


Methylene dioxy chalcone! 1) Sulfonalls) 

” . " * n * Sultonal+Salol(5) 

picric acid! 1) Salicylic aldehyde<39) 

Methylene dioxy henzal Succinic acid!37)(33) 

aeeto phenone(a) Succinimide!24) 

Methyl naphthalene^) Styphnic acid! 19) 

Naphthalene! 10) (17X41) (da) Toluidine(a 8 ) (38) (49) 
i'UHsbl (57) 

Naphthoists? )! 10) Tetra methyl-p-diamino 

i Dtnitro toluene ($6) benzo phenone(46) 

NaphthyIamine(57)(3BM18) Tetra methyl phthalan 

(7) 


Nitro benzene f quinone<37) Tri chlor acetic acid 
Nitro benzaldehyde! 12) (13) (22M21) 

Kky benzaldehyde!29) Tri nitro toluene!14) 

Phenyl tetra methyl tetra Tri nitro phenol(2) 
hydro pyran!7) Tri phenyl carbinol(3S) 

Phenol!43) Tri phenyl methane(30) 

PhonyU»ne diamine! 38 ) Urea! 53) 

Phenyl acrylo phenoneUs) M + acetanilide! 16) 
Picric Acid!i)(21) 


! i) Asah t na, io 44a: fjl Aaahina, 1934; t 3) Bartholomew and Wark, 1926; 

(4) Bell tie e i and Grass*, 1913; 1 5) Bianchini, 1914; (7) Bennett and Wain, 
293 $; 18 ) Brnni» 1898; I9) Cast tglioni, 1937; !10) Crompton and Whiteby, 1 
189s; in) Cat lie, 4904, to to; !*al Dischendorfer, 1928; (13) Dischendorfer 
and Ne&itka, 1,928; 114) Gina and Marcel 1 ino, 1920; (15) Grimm, Gunther and 
Titus, 193 1 ; ! tbl Hrynakowski and Szmyt, 1935c; ! 17) Hrynakowski and Szmyt, 
t 9 J 5 b; US) Hrynakowski and Siymt» 1934; <19) Jefremow, 1934; (20) Kendall, 
1914; tail Kendall, 1916; 122) Kitran, 1924; (23) K reman n and Auer, 1918; 

I24) Kremann and Dietrich, 19-13; (25) Kremann and Fritsch, 1920; (26) 

Kremann and Haas, 1919; !27) Kremann and Drazil, 1924; (28) Kremann, Lupfer 
and Z&wodgky, 1920; 129) Kremann and Pogantsch, 1923; !so) Kremann, Odelga 
and Zawodsky, 19 21 ; 1 31) Kremann and Slovak, 1920; (32) Kremann and Zechner, 
*9*8; !3*) Kremann, Zeehner and Drazil, 1924; !34) Kremann and Schadinger, 
i 9 t 9 ; 1 35) Kremann and Wlk, 1919; (36) Kremann and Marktl, 1920; (37) Kremann, 
Sutter, Sttte, Strzelba and Dobolxky, 1922; !38) Kremann and Stroschneider, 
1918; {39) Kremann and Zechner, 1925; (40) Kremann, Zechner and Weber, 1924; 
i41) Ktiaier, 1895; U2) M ters and Isaac, 1908a; (43) Migliacci and Garguilo, 
* 9 a?; 144) Hameli and Coccinl, 1923; (45) Pfeiffer, 1924; (46) Pfeiffer, 

.. _ >. , . WVJ. . . .. - .1 T__ ~ _~ - I..OI 


DIOXY NAPHTHALENES iNaphtha!cnrdi 


dr*» . 

Freezing-point data for mixtures of In^ty napM hadrnri with Hm},'Amide, 
Naphthylaminun anil Phenyl mw* di.wtnr*. aft* giver, by krcmsnn* 
and Riemer, waa. Results for mixture** of Pimxy n.tph* hAl#*n***i with 
snccinimide are given by Kremana and Ihetrtvk, iv-ie 

FURFURALIZINE C 4 H 3 0 l*H:*i NrOHC^O 

Freezing-point data for mixtures of Furfural %nr with Urn**! 
and with Thiopheaalatiue are given by Pane at* mu- 

P NAPHTHALINE SULFONIC ACID t^lLSO,!!, 

Souiiuuty in Aqi’kous 1 Ivi»m*k itiamir Arm at jo*. 

iMavmm. t*M i ) 


fy*? s*t. 

M«t* $W't I,it«*i S*t *t«I 

<lm» i<rt 1 

lir? N *4 

Solution, 

nn 

ititiMhU 

lit | 


t.itiaS 

0 

3 

O 



l . 2C)I 

5.470 

47 <%K 

5*4 

1 • 1 SS 3 

i.*a6 

2 tty 

Of, 

440 fi 

i. it 15 

4.017 

0 70j 

14(1 5 

hm 0 

1.1197 

7 ■ 2.W 

0 oHi| 

-•f‘( 7 

I s ^ 

1.1569 

n m 

0 003 

.i f *‘ 1 

M * 


So umi uty or s a no p Naims r*i v r a mini: Sum or N a r m t u a t * n n Mono 
AND DliULfONfC AcittS, IN O.m N (MIX At. Ha UUm Ut nttjr. Amu, vui**, ftti.f 
The solutions were saturated by constant agitation in at ihrrit»«i»Ut for one day. 
Freshly prepared mixtures were used m a!) cases. The saturated solutions wm 
analyzed by evaporation to dryness and weighing the residue, Tin* author dor* 
not state clearly that o.m ft UU wa# used at sol vent in all rases* hut this is apparently 
the otto tines© it it mentioned that I lie compounds hydrolyse in purr water anti that 
o.o i rtHCI is necessary to prevent hydrolysis, Hrsults arc given for intervals 
of 5 ° between a 5 ° and 98°* £**»* rm a «*mg«**»*4 aromiwa »*f*r**«n ? *»* *» «*» *„*»,«* « t 

« Naphthylamine salt of: ».» IT ■■«•. * - T” 

Naphthalene a Monowlfomite. o.li ,$ i.*«7 .» n i. i»,8 •,.„,h 

. , P, ", ti.whl «,iw.n «..*{,,•» ,.11, 

9 Naphthylamine xalt of : 

Naphthalene ? Mono sulfonate. o.o'Hil 

_ » , « , , » , • «*.* 7^5 o.,VH n.bjHS o.finJi t.if, 

Perron* salt of Naphthalene J1 

Mono sulfonate........ n.hm 0.4,11 0,6174 «» *1171 1.1«»I *.H»a 

« Naphthylamine lalt of: 

Naphthalene t .5 Di sulfonate. 0.0605 o.o#Vi o.ioll o.iMii 

* *.® “ • 4,an, <,. »»,,> 

* *- 6 * ■ <»•'»“ O.717H , 

ov "u , , a .’7 " • „. HliKi, I, if,, |. Vj,, ».!«>, lo. i„ K" , 

9 Naphthylamine *alt of 1 


ine rorroua *a« 01 naphthalene p mono sulfonate ery.talhml with 6 11.0. 

JuLZ t. y ufu ? *•* m *f™“ ‘ ,f *«hy«Jfou. •-ompooiol. The .olul.il,ty 
, ^Phthylamino salt of naphthalene fi .ulfonate .hows a break at 54 *. 

“eftT 1 fee * naphthylamine salt of naphthalene a aulfonate show. a break 
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c I 0 h 8 o 3 


HAPHTAUENB SULFONIC ACIDS. 

Son Mitirv or Hkht.yi I'm coo Tiiiourka Saits of Naphthalene Mono 
and Him iionu: Acids, in o.s Normal Hydrochloric Acid. 
r,hsmlM*r« and Kehm-r, t®24,) 

Thu experiment# wcr* mad* to obtain data upon which methods for the analytical 

separation of naphthalene sulfonic acids might he based. 

<«m* romjHmtMt jH-t* Hu«r of Mil. sol. U» O.Sn.ICCl. 


fM*ut!u *h!« urpa sail of Naphthalono : 



a 


1.5 

2.7 

2.6 

C 


41 sulfonate. 

dUulfonate. distilfonatc. 

n, , 

... 4.4 

0, 7 

o.o 3 

O.7 

O.7 

w 

1.8 

o.l 

0*07 

1 .2 

I. 1 

-to. ■ 

7,7 

«. 5 

O. |6 

'X. % 

i .6 

in. . 

.... in.* 

n. K 

o .!15 

3.9 

'2.4 

V*. . 

*$/i 

1 . ‘A 

0.77 

6.6 

3.7 

'in. . 

. . 17.ll 

'1 .*1 

i #7 

ii .5 

5.7 



1.1 

3.6 

20.0 

8.8 

7 41 » * 

, , . , “in,0 

5.5 

7.8 

34.7 

* 3.8 

Ho. , 

... t«.i 

A.6 

16.8 

59.4 

20.4 

*P*. . 

»l n 

1*1.7 

35 . 7 

io!i .5 

3 i .0 

inn. , 

..... ;n - n 

v *, 6 

77.6 

177.8 

47.3 

PIPCROHYL 

ACHYLIC ACID 

So*VV 




Oar Uirr 

nut. solution in watrr contains o« 

027 gm. 

piperonyl acryl 

i*tid At 25 n 

, 0«r Htrr sat 

. solution 

of alio piperonyl acrylic acid 

€0014* OH O-i 

4$ gm. at 35 s *. 

(both and 

Stocrmer, 

. 1913.1 



jS NAPHTHYLAMINB C„H,.NH,. 
uh> Kin*, paru eyinrim (It. |»t. 17fj*t“6. f )°) dissolve 8 . 6.1 gms. (3 C 1# II 7 N H t at 3 o°. 

* ( Whoelcir, 1920.) 


a NAPHTHYLAMINB p Sulfonic Add, 1.4 <* C„H.NH,.SO,H. 
a NAPHTHYLAMINB a Sulfonic Add, 1.2 « C„H,NH,.SO,H. 


Sot whiutv nr Each Separately in Water. 

tOotimki, 1905.} 


Cms. i«rr wo £*m*. HyO» 


t* 

p Sutf'fNWite 

At 

* bui ignite 

Ac, 

0 

O 027 

0.24 

IO 

O 029 

O.J2 

20 

O OJI 

0 - 4 * 

JO 

O OJ7 

0 52 

40 

O 04 B 

0.65 


Gms. per too Oms. HgO. 


t*. 

p Sulphonic 
Ac. 

0 Sulphonic 
Ac. 

5 ® 

0-059 

O 

bo 

60 

0.07s 

I .01 

70 

0.097 

I ‘37 

So 

0.130 

I .80 

90 

O.X 7 S 

2.40 

100 

0.228 

3*9 


The coefficient of distribution of P naphthylamine between lienzeneanlvate. 
«t 25* «; cone, in C,ll. 4 - cone, in HjC) - 279. The coefficient for a‘ 
mine, similarly determined, is 252. (f #rmer and " arth ’ 1904 ‘ 
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Results for equilibria® in the ternary system a V*phtbylam#e ♦ Resorcinol 
Sulfur are given by Hrynakowsk i, Siaszwxki and S*wyt. 1^1?. 

Freezing-point data are given for aixturr* of N*pMhyan 4 : 

Acetanilide!M Di nitro toluenes! i?h h%i tn beai*ear’t ijuttontiaal 

Acetyl diphenyl!281 Di nitro phenol 1i$i Phenol1 1111 1 u 

AntipyrineUH j?l Di oiiro Propionic actdijt! 

Acetic acidtax) I'h oxy naphthalenes* xdi Pyrwain hoi 1 ui 

Amino phenols! 16) Di phenyl methane* xu* Pyrogal !*4 \ juf 

Ant hracene 1 39 M 37) IH phenyl am net *7* LHmtooH 4j) 

Azobenzene 1 28 1 ptyorenei 461 “ * nitro beaiene!aal 

Benzoic acid! xMaxH 25) Fluorenonel 49* firsorr 4 to If , M j 1 |yn 

Benzamidet3$) Guataeol < jBM <** 1 Sarroaiar A«hy<tride! 44) 

Benzo phenone! xa) Hydroqtiinonel 34) i 44! Salicylic nr. tdt 4* M 45) 

Benzo hydrol* 13* lodo n 1 phenyl< i«i Suecuit andijii 

Catechol*32l Met ho* y ant hraqut none uBi feira methyl dt amino 

Camphor!8) Methyl naphthalene* §1 benral Acetone (44) 

Cinnamic &cid!sxl Michlerli Ketoaeijhi fVtra methyl in amino 

Chloro nitro benzene! jl Naphthalene* iblt 37 11 4$* benio phenonet 

Chi ora dinitro ben- N&phtholsi $?l* ? I! *n .*% ) folutdinri .01 

tenets) I 36)140) ?n r h tor acetic Acidt?) 

Chloro naphthalene! xoM j|)Naphf bylami neaUa* In mini iienieuei hH 35) 

Di anisal acetone!sq) Niiroao dmethyl aniline 1 }hi 

Di nitro benzene! isH^l ! *sH4|l Tn phenyl cafbi«ol«j|l 

Di phenyl(40) Nitro phenol *i i*J Trt phenyl methane* lv i 

Hitronaphthalenet mj 

!x) Baskow, m x 8 ; ij) Uiita, Martel 1 tuo and Cam, 494*1, *.*1 ftrin*, Cumber 
and Titus, X93x; Ut Hamm irk, {towards, 1 1! lagwort h and jJiirlt, 4944; 

Grubelmann and We Hand, 4949; 15* He riel and Homer, mm * **»* HrynAkowski 
and Adamants, 4933a; !?) Hrynakowski and Sxmyt, 19 j*: cut Jonrniaui, tout 
tq) Kitran, 192m ! 10) Klemn. Klemm amt fchieiMnn. Mil Ire«ani» 1 906; 

!ia) Kremann and Csanyi, 19to; t * 1 * Kremnn and limit!, 494i«« I ml XremAAft 
and Pritseh* 4920; li$l Kremann and Grader, 191 1$: i|6i I remain and Ifohl, 
iqso; ! 17) Kremann, Honigsberg and Mauermana, 494.4; 1 a-H* Kremann, He*** l nay r, 

and Riemer, ^ 4924; tiql Kremann and Schadinger, 191M; i#i) Iremani and 

Strochschneider, 19x8: !jxl Kremann, Weiier and ^erhner, 1945; ijji Kre«»a, 
Sutter, Sitte, Strzelba amt Dobmzky, mjj'. U.41 Kre«#nn and Wlk, i*»iq; 

Ua| Kremann and Zechner, m%B; U§l Mi tone and RrmifnoU, igu; «jbt 
Pfeiffer, mm; (a?) Pfeiffer and Angern, 1940; tjiti Pfeiffer, Angern, iasg, 
Seydel and Quehl, 1930; t mi Pfeiffer, Coebel and Angern, igani i pi Pfeiffer 
Schmitz and I none, xoaq; 1 3 a I Pfeiffer, Angrrn and teatg, piji; 1 14I Philip 
and Smith, 1905; 133) Philip, 1903; i 39I Punrhin and Manarowtb, mm; *35) 
Rheinboidt , Henning and Kimcheisen, 4945; i|bi Rheinboldt amt Kir^cheisen, 
1926; (37) Vignon, xSgx; ! $81 Punch in m 4 V ate* 1947; *491 W if non m%i Miolati 

1892, (40) Washburn and Read, xqxs* iqi t Tnakaloton, mm. 


PHENYL PYRROLE C l 0 H g H. 

100 gms. sat, solution of phenyl pyrrole in liquid ntxlfur dioxide con¬ 
tain is gw. C l0 H e N at V t®. iDe Carli, 4947*1 
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*.Amiw* 5 NAPHTHOL i-SULFONIC ACID C, 0 H a ( 5 )OH(Qt)NH 2 (i)SO 3 H. 

tooo rr, rtdd water dhmdvr *.i 2 gm». t*f the compound. The solubility of the 
potu*#ium unit of the rumpmmd ih about 94 grams per liter at i8°. 

(Bucherer and Wahl, 1921 .) 

NAPHTHYLAMINK l»t SULFONIC ACIDS a.6.8 and 2.5.7 C l0 I*,(NFU 

(So,i!h. 

10® gm«. Ml. v»J. «>f *!»«• **.<*.8 comjumod in water contain 9.24 gms. at i$° 

» * ?•'*•? •' •* 2,2.97 » 

(Braunschweig, 1926 .) 

1 NAPHTHYLAHINE. a.mWri SULFONIC ACID C 1Q H 4 NH(S0 3 H) 3 . 

One liter sat. Holution of 1 Naphthyl amine, 2.4.7-Tri Sulfonic Acid in 
Water contain iHh ga*. CjSCyU a at ao° and 315 gnts. at 8 o°. (Fritsch, 
1930,1 The author a Ho gives results for the solubility of the Na, Ca, Ba 
and K salts of thin acid ui water at jo° and at 8o°. 

j j NAPHTHYLAMINK HEUANTHATE O u H,NH I .C u H 1 ,N ;l SO J . 

KMKicc. water dbfrdvr 0,1 1 2 gm. of the 2 compound at 20-25° ) (Surkand Dehn, 
tt w O.toi *♦ Jy >» » ) 1916 .) 

PHENYL TAETEIMIDK amt ft dated Compounds. 

.Sol t*imn v or Kami Smiotfetv in Watch a no in Methyl Alcohol. 


d ITicnyl turtfimtde m 
Tttruaml. . ...... • . • 

d W*«mvl tm u mmnu acid 

or Tartramlir and .... 
d Mono jdimnl tut t *4 

mule **r tminimlamidc 


■> ) .na!*-, HU7, ttlH. ) 
O.rmnl* 

t* J ||oit.( , ,o\ „ „ 


Cuts, cmpct. per 
Solvent, t*. ion gras. set. sol. 
U-0 Changes to tartranlUcacirt 


d Tar fr*ttti»dr , 


mult ...... *. 

t$ Kthioii plirnt I 

in hoc and 


/» Ou jdtrfnt 14 * 11.1 

imdr, . , ....... .... 

d v phnnI la* 

11.imidc , , . , , , . 

if Mom* «*%i if* j»hnn I 

iitintmtdc,. . ... 

/# Do |dirtn I tatftra 

♦hhim and ......... . 


uioii.cu N 4 \ 

oh ,011 

18 

2.84 

ohoh.oonh.o.H, j 

I 11,0 

17.4 

2.851 

Oltott.Oooll j 

i 011,011 

14 

15.66 

OtiOfl OONH.0,,11, j 

1 n,o 

21.5 

0.472.C 

i;|OUM;o()\H, ! 

[ oil,OH 

ai.5 

1.oh 

t;!lu|l.i;oMI.C l ll. 1 

! 011,011 

1 



20 

0.2151 

uinot oonh.o,h, 1 



\o r n t .oe.,ii, j 

! €11,011 

14 

1.5<>.1 

uvh.(; s u,.<h'..u i | 

| 11,0 

14 

o.4oo5 

oihhi o< »ou 1 



M0*u «:<*\u 0.11. 00,11., j 

1 i 

! 00,011 

1 

K) 

1.88 

. o«>o < <•<> on ! 



<,ot»o oonh n„n,.oo,H„ 

J 00,011 

15 

4.49^ 

cjooi «;<m) c;,o 




i.OHlMO , 

<o<ot.<:<* 

1 011,011 

i 

n 

2.9 il 

1 0<MI <•<< ,\1M„,II,UH 
<1001 < <* Ml- 

| 00,011 

15 

1.58 

1 llnll i.O Ml,0,11,011 
<1001 < <1 MI.<;,,0, 

! 00,00 
l 

n 

1.582 

<111*0,00All. <.11,(01 

| 11.0 

14 

4.215 

rlOOl.MOHI 







PYRENE C 10 H l0 , 

Freezing-point data are given by Shinomya, mo* for mixtures nt 
Pyrene and each of the following compound*: Dinttro benzenes, dtniiro 
phenol, diaitro toluene, pitramde, ptery! chloride, t etra intro hrnitm 
tri aitro anisole, tri aitro benzene, tri a t t ro cresol, and let futrn 

toluene 

DIHYDRO NAPHTHALENE C J0 H J() . 

Freezing-point data for mixtures of dihydro naphthalene amt naphthalene 

are given by Kuster, ittbt. 

NAPHTHYLENE DIAMINE C, a H # (NH 8 

Freezing-point data for mixture* of naphthalene diamine and o cresol are 

given by Punch in and Sladovic* 

BENZAL ACETONE C a H g CH: CHtXX 3 i s , 

Freezing-point data are gtven by Pfeiffer, lioehrl, and Anger#. 
for mixtures of Bengal acetone anil each of the toll *** tag MWpttUAdv. 
Acenaphthene, N&phihylamine, Nerolin, Ni % ram I toe and Teir* methyl 
diamino dibenzal acetone. 

BENZOYL ACETONE 

xoo gms. sat. solution of benzoyl acetone in liquid nut fur dioxide 
contain about. 43 gms. C tf H 6 iX)CHgOOCH a at ? i°. UieC&rU, 

METHYL CINNAMIC ACID C^H^CiCM^i :CHOUGH. 

So u> jiu.it y or Sevehax Aleyi, Cinnamic Acto* m H«nshnm an© m 

BmotKUH Htmke, (Huwimir, drimm *t »4 L&«g#, Ifti.i 

m* 

VDlfMliNlM 


Compound. 


m m 

C 

&•«***»> 

fth#f 

fi Methyl cinuumlc add (imlilei, 

it* > m twm 

# ■ : * 


♦*i # 

x.oH 

* » (tuetrtMf» , . 

* 

t.U , » 

M 


«t, A| 

** * {mlxfdftmtt* 

m 

’It,*» 

11 

t »•* 

>* * 

fi Ethyl dimttmle «dd («Ubl«i... . 

i.,n t c e # i*p * cu tmm 

v*. * 

*»» 


••7 

*■ * (ttfumbiet ■ 

* 

f ft. i 

"III 

M * > 

ft „ <*s 

* * (MUxtfC... 

* 

tri -h * 

III 

t h,i> 

**.x 

p f*rt>|iyl dwtwmlt! acid muM** . , 

« it < mi ? ui umn 

t 

iH 

f 1 f * 

t, t 

* * (ttextubh* ... 

• 


11 



* * imtxedi 

„ 





tt Methiwty pMethyl clnotmle arid (M«Ulr) * 

*! C»M> CttCOOtt 

«fii,:» 

ii 


i *« 

* * {tt»Mxblf|, 

* 


M 

#.1 

e, * 

* * (alxiMt., 

» 


#* 

11.1 

■I i ? > 

Dimethyl dott«mle idd fsiUWo . 

< II,? J t , It, CiUt, f fit 0*HI 

i 3 '> 

1*1 

t.li 

# *i 

* * (ureiildf 

• 

mi.S uH 

»» 

11 *H 

«.V» 



METHYL CINNAMATE C # H f CH: k:H 3 . 


I 0 f * |O u 2 


The criua) %nhnim temperature of fixtures of methyl 

iso amyl benzoate in ilrrai, 192B.) 


cinnamate and 


Freezing pmnt data for nuttirn of methyl cincarnate with chloro acetic 

acid and tri rh) nrn aret u arid art- given by Kendall and Booge, 1916. 

METHYL PHENYL Ti ICHLOKO ETHYL CARBAMATE <XMHCH V C 6 H 8 ) <0C g H 2 Cl 3 ). 

Freezing f«tni data for matures of a Methyl phenyl voluntal with acetyl 
amino aatipyrinr, with ant ipynne and with sarcosine anhydride are given by 

Pfeiffer and Heydel, loaHa. 


METHOXY CINNAMIC AC ID p 

One lifer noi. solution of p methoxy cinnamic acid in water contains 
0*0? 1 j go. CHjj 0 .i"||H J*H.CHiTXBi at j*.', 

One lifer sat, solution of alio p methdxy cinnamic acid in water contains 
1*966 gm. at 4^**. (Roth and Stoermer, 19x3.) 


Freezing■ potat data are given for: 

p Hevhoxy Cinnamr a* id * Anuyphmeiol tPrins, 1909*) 

* 1* AzoxyaniHole (de Kock, 1904.) 
M “ " * Rydro»jmnone M " 


p METHOXY PHENYL FtmoXIME K W ) 10 3 CH r 

freezing point data for mixtures of p methoxy phenyl furoxime and methoxy 
phenyl arihvl tljoxy dtanae are given by Hi lone, 1939. 

METHYL CUM AM IC AC ID C^H^fy 

One liter sat, no I niton in water tun tains 0.084 gm. methylcumaric acid 

at as* 1 , iffoth and ;imerwr. 191 4 . * 

METHYL COMAE INI€ AC 10 C^H^. 

One liter sat, solution in water rooiatnm «.‘/u gms. methyl cumarinic 

acid at as", * Roth and ^toemer, mb* 

DIMETHYL TtfEPHTIIALATE C^htxJCH^, 

Freeimg point data f«r mixtures of dimethyl terephthalate and tri 

chloraretit; and are givm by Kendall and Bmigts 1916.1 


CREATININE PICRATK <. ll H,N > O.«Ilt;,m(N 0 1 ),. 
too k>ih. *iii .iiluutio 111 v.airt t tini*i • him (!'!•• picrato at 7°"®i 

atai»,«, 161 kmi #1 i, v*,<» |i*.K»' 4>t « 0'Mfm.»l7** an<i ‘• 5 7 aRm * 

too gmv. iAt, in *»«j m 5 /» ethyl nletiliol contain o.an4 g* n » P 1 ‘ 

atl^ 0 lib Jgm. A* *r 0,711 s*> it *r« st >? ttand 
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^10^11 


o- OHDIMETHYL I HD OLE 1 • ‘H,»..NE # H t . 

Freezing-point data for matures of a a tlme{hyl tndulr an,! mn*mint 

anhydride are given by Pfeiffer, hngern md Wang, tv«n* 

p Acetoxy ACETANILIDE* C.I^Co.t r^H^NliCuai* j>. 
too ce. of sat solution in water contain tvEbj gin#. Cl! »OLUQfLNHCtCH*iu 
tooce ofwLaoIuttoninelilorofomirtmUtii L* f t «im. *« * 

I * #*, *t %% r*n fcy. t ft I. | 

Data for the distribution of p acatoxyacatantbde hnmmn water ««l rh)tm»fam 

are also given by Emery and Wright, t*pi # 

ANETHOLE (p Fropylanisole) CHiCTfniUH' 4 ldH 1 fi. 

Soi iiiiiurv in Ayt tun s Acnutot At in’* 

(Hhimmrt *»4 Co, HryMtu, cat $%s, I* a1 

Vol. per rent alcohol » -*o 3 $ 30 40 so 

Cm. anethole per liter at{. alcohol *■ 0 ti o io 0 33 0 Mo 3 jo 
333.3 gms. anethole dixsolvr in one liter of ijo*!# alcohol af rtmm frm$*rr#4iit? r 

lSiimw «*»! I'aiiwHt. o#h*, 

Freezing-point data for mixtures of anethole anti menthol are given by Srheurr 
(1910). 

CTJMINIC ACID ( % )H v CiH«*C*(X>fi ip fmtfimpyl Hmrok AeitlL 

SOMJtUMTY IN WAtm At J$*. iFml, Mtt t 
i<kk) ee. sat. solution contain 0.1501 gin or u.t>jr» imlltmol 1 umioir acid. 


TETBALIN (t a, I* 4~T*trahydtft Naphthalene» <h»H| V * 

Solubility or Tkthaun is Sr to « fit vrrm War*# * t w# 1 

The detormmationa were made m a large shaking *tit«*rtavr. The air in the 
autoclave wax previously displaced and mixtures of %w* re, of the ltydm«rhofi 
and a Uteri of water were introduced and shaken to minutes at each temperature 
and allowed to stand vo minute#, iao re. of the judutmn were withdrawn and 
after allowing about a day for the separation of t hr two layer# the volume of the 
upper floating layer wax carefully measured. 

t* ■ •. ■ ■ * » i ’ m* 5 -?/ 

t *c. C t 0H14, dissolved pec tttnee. fljtt, 1* #» * 1 out.Cj o o| **»,*»| *1 #»r$ : | *», |i»fit, 1 $cmjoi 

Experiments made with varum# sample# of hydrocarbons from gett*r«lor tar, 
gas flame coal tar, etc., gave result# (shown in parentheses) agrcrmi? unite clonely 

with those for let rail 11. 
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C I0 H I2 


ALLYL PHENYL THIO UREA OJHC s H 6 )(NHC # H b ICS. 

SotUBitiTT or Alltl Phenyl Thiourea in Several Solvents. 
(Schiachokln, 1928 .) 


Results for: 


hemic Acid 

Methyl Alcohol 

Ethyl Alcohol 

Paraldehyde 


op, ttou. 


9 m. Hols, 


Gw. Hols. 


Gm. Mols. 

P o 



c ulW 

t° 

c io*W 

t o 

C 10 H 12 N 8 S 

t 

par 100 fw. 


P#r 100 Km, 


per 100 gm. 


per 100 gm. 

wall, i*t, sol 


Willi, Sit. sol. 


moia. aat. sol. 

mole. aat. sol. 

43*0 

5 .04 

40.0 

4*57 

44.7 

4.85 

49.0 

4.92 

$ 6*5 

10. 50 

96.0 

6.99 

55 .a 

10.18 

58.0 

9.71 

0$- S 

10.Bu 

90.1 

19 . 44 

61.3 

10-55 

68.0 

19.42 

72*5 

31.04 

65.7 

48 . M 

64.a 

21 . 44 - 

72.8 

27.23 

7 b. 7 

41. 16 

71*7 

38.37 

68.8 

26.63 

78.3 

40.37 

?8, 1 

49.54 

77 * J 

48 .70 

?o.a 

31.49 

81.2 

48.98 

84.8 

63.17 

Hi. 5 

57.63 

74.5 

41 .l 6 

84.5 

59.54 

86.7 

67.83 

HO. 5 

70.79 

78 .7 

49 * 54 

88.6 

70.58 

91*0 

78.74 

91,0 

77.45 

84.8 

63.57 

92.3 

80.0 

99.0 

100.00 

99 » O 

100.00 

91.0 

78.74 

99.0 

100.0 


Chloroform 

Trt chi or acetic acid Acetic acid anhydride 

On. 

ftp*. HOU. 

ftn. Hals. 

Om. Hols. 


Gm. Mols. 

„o 

r .rf'u¥ .« 


C u/*1«8« 8 ,c 


C 10 H 12 N 2 S 

** S»r 100 n». 

per too pw. 

wr Uio gm. 


per 100 gm. 


Hills. ft*t. sol. 

mola, sat. sol. 

mols. aat. sol. 

46.7 

10*85 86 

0 04 

.76 r 50 

44 

69 43- 

5 

54*04 

sS.o 

48.56 86 

0 07 

. 36 69 

58 

8l 71 . 

3 

66.63 

66. s 

36.86 90 

8 ?H.,»6 7 «». 

68 

66 81. 

3 

78.46 

75*0 

97.48 99 

1 IOO 

#0 8 1 * 1 

* 75 

■57 99 - 

0 

100.00 

Di bromo toenxene 0 

Hit ran ill no 

Hi 

tro benzene 

Di phenyl amine 


Op. Mill#. 


rim. Hols, 


cm. Hols. 


Gm. Mols. 

.0 

f l#lAl s 

,8 

*»**» 


Cl* 2V 

t° 

c u?rJ*z s 

t 

mr ioo r*. 

l 

p*r 100 §p 


per 100 gm. 


per 100 gm. 


NOU* **l« Ml. 

mols. s*t, sol. 

mols. sat. sol. 

mols. sat. sol. 

87 

0.0 i i t 

71.0 

0.0 til 

30*0 

4.98 

53.8 

19*50 

83.? 

n.o u* 

05-5 

9 . 90 (a) 

4 i *5 

9*92 

57-0 

21.60 

81.5 

ao.4$ii) 

03*4 

n.aola 

56,2 

19.26 

64.6 

30.30 

79*4 

30 . 40 *1) 

59.0 

19.94(a) 

0 S *3 

29.85 

69.O 

34.70 

79*0 

41.68 

00. S 

29-40 

7 a. 5 

39.60 

72.5 

39.62 

8l.O 

97.30 

70,5 

41.99 

80.0 

52.86 

77-5 

48.80 

BS.O 

60.47 

Ri.o 

6a, aB 

83.9 

61.OI 

78.0 

49.32 

88. a 

70.33 

91.1 

Hu . 50 

90.5 

76.25 

83.5 

60.00 

94.3 

8a. \2 

99.0 

100.0 

94*3 

88.10 

88.5 

70.77 

95*8 

90.91 




91*5 

78.40 


i at) Solid Phase, Di hr mo benzene (a) Solid Phase, 0 Nitraniline. 





THYMOQUI NONE H^O., * 


Freezing-point data are given for mixtures of thystoqutnoae and 
cinnamyiidine acetophenone. (Giua, 19-15 • l 

ISO EUGENOL Cfl 3 CH:GttC d H 3 <0CH a )0H. 

ISO CHAVIBETOL CH t :CHCH t C i H 3 ((M*M0t^H,l. 

Freezing-point data for mixtures of iso eugesol and iso ehavibetol are 
are given by Hiraidzumi, 191a. 

ETHYL HANDELATES G t H ft CHfOH*COOC 8 H e , 

Freezing-point data for mixtures of the optical isomeridcs of ethyl 
mandelate are given by Ross, 193b, 


CAHTHAKIDINL 


Approximate SOLUBILITY IN SEVERAL SOLVKNT* AT TEMP. 

(SrN and Uwtnisfe. tao/ | 


Solvent. 


Oms. (Aiulmndm^ 

t*rr ion L*m* S»'4v'ftti 

Solvent. 


lima 4 

lift um Um* 
Subnet 


Aq. 2 5% Acetone 0.02 
“ 50% . M 0.16 

" 75% “ 0.45 


Aq. to% Acetic Acid 
a 45% Formic M 
Carbon letrachtoridc 
Lanolin 


o 14 

O 12 
O 04 

4 4 flUm*. s*er) 


TRI NITRO DI ETHYL ANILINE a»*.6, < 1 3 C t H t NM: g H % l g . 

too gms. HJ) dissolve 0,005 gm. C l0 H. J) N at $o a and o.ojo gm. at too 0 * 

". iDesvrrgnes, 1926*! 


BILACTONE 

SoLUBIUTY OP DttACrOhX IN WaYER, Iffwtttftktim’, ttt* 1 

Dilactone is the product of aldol condensation of two molecule* of % Oxft»j 3 * 
methyl-Y-butyrolacton*. The author does not state the ensnei terms in which 
the results are given but it is probable that the figure* refer lit the grant* of lactone 
per ioo gms, of water. 

t*--. . • ■ ........... »* it" wr ; .* >»#*, 

Gms. lactone per ioo gms. H*0. %.% I, * if§4 H7.4 *;fi.o 


PHENACETIN (p Amophenetide.) C.fM NHC!i,CG/». 

Solubility or Fuenacltim im Several Sulvunt*, 


SotVMl. 

Walter.,...... 

Aq, 9,984 % Amipyrinc solution.... 

Absolute Alcohol (com.). .............. 

Quinoline......... 

Equi mol mixture Alcohol and quinoline. 


«*»*.* t* tt. # i«n«*i 

p»t lift *«m 
% «•!*•*» 

»\* 

14" o.raS 

ao-r$ # 18, Ho 

« 7, hi 

» 14. H7 


Atsiffewfil* 

fOm*M Xfttid*!*, Iff# I 
h Pntbpt and Oebi*, 1WNL | 

«t 
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SOLUBILITY OF PhKNACKTIN IN A QD*OUS ALCOHOL AT a «« 
(Seidell, unpublished.) 


C I0 H |3°2 


Wt. 

in 

% CsHiOH 
i Solvent. 

Sat. Sol. 

asfigffss wlmm, 

Gms. Sat. Solution. » Solvent, 

O 

(water) 

X 

O.O766 

70 

IO 


O.984 

O.I4 

SO 

20 


0.968 

0.28 

85 

30 


0.952 

0.65 

90 

40 


°- 93 S 

1.50 

92.3 

5 ° 


0.9:7 

2.85 

95 

60 


0.898 

4-55 

100 


„ <*»of 
Sat. Sol. 


SjffiHffiE 

Gms. Sat. Solution. 


0.879 
0.858 
0.847 
0.834 
O.827 
0.821 
O.806 

100 gms. u*w dissolve 1.-13 gms. phenacetin at the b. pt 
loognw. 92.3 wt. /„ alcohol dissolve about 50 gms. phenacetinat theb.' pC 

100 gms. Ethyl ether Ubs.) dissolve n ^ . 

phenacetin >'<* tlsli.l IXT*V $ ' 

pheScett; a! h Ajo? ther C ° ntaini ° B less than 3 -o* C H 6 0 H dissolve o. 5 a S pi. 
100 gms. CC1 4 dissolve 0.037 gm. phenacetin at 25°. (Warren^’ 1933?) ' 


6.25 
763 
7-88 
7.82 
770 
7-45 

6.64 

(U.S. P..VIII.) 


Solvent, 


Solubility of Phenacetin in Several Solvents. 

(Seidell, *907.) 

Gim. Phenacetin 


30 31 10.68 


|>er 100 Gms, 
Sat. Solution. 


Solvent. 

Benzene 


Gms. Phenacetin 
per 100 Gms. 
Sat. Solution. 


^ WIV, ”4 1. U-US 

30 31 2.42 (0.865) Chloroform 25 476 
25 3 -S 1 (0.819) Ether 


30-31 

0.65 (0.873) 

2 5 

4-7 6 

25 

1.56 

25 

0.30 (0.863) 

32.5 

1.25 (0.847) 


Acetone 
Amyl Acetate 

Amyl Alcohol - 0 o-o l v-'-oiy; nuier 

Acetic Acid (99.5%) 21.5 13.65 (1.064) Toluene 
Aniline 30-31 9.46 (1.025) Xylene 

Benzaldehyde 3073* 8.44(1.063) 

(Figure! in imrenthasea are Sp. Gr. of Sat. Solutions.) 

;^^ IX ‘ trt>1< : , ir ,,et ^ r, ^» Ivc0 0 ' 5 Km.phc n acetinat room temp. (Slower r9lS ) 
too g iiH. pyridine dissolve 17.39 gms. phenacetin at 20-25°. P (D «h n ,9,,) 
IOO gms. aq. 50% pyridine dissolve 28.94 gms. phenacctir?at 20-25°. 0 9 

Freezing-point data are given for mixtures of Phenacetin and: 


Acetanilide! 1M2M3M5) 
Antipyrine!3) (3) (81 
Benzoic acid!5) 
BromuralU) (6) 

Menthol!3) (3) 


Pyramidon!1) 

Quin ine!3)(8)(3) 
Resorcinol(2) 
Salol( 3 )( 3 )( 7 )( 8 ) 
Sulfonal(21(3) 


Thymol!7) 
Urea(3)(3)(8) 
Urethan(2)(3) 
Veronal(4) 


54(8) 


Results for ternary mixtures of phenacetine, acetanilide, antipyrine 
menthol,quinine, resorcinol, sulfonai, urea and urethan(2) 


(1) Angel let 1i, 1927; !a) Hrynakowski, 1934; (3) Hrynakowski and 
Adamants, X933, *933^; (4) Hrynakowski and Szmyt, 1933d; (5} Kitran, 1924; 
( 6 ) Sandquist and Hdle, 1927; (7) Quercigh and Cavagnari, 1912; ( 8 ) 
Adamants, 1933. 
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C 10 H ltl 

CYMENE t; 6 !I V . Clij >. r.,H 

F. pt. data for mixture* of cymoitn .md SO, are (?ixm by tie Carrii, 

TETRA METHYL BENZENES Usurer.*- and ! ’ dnrene" 

Freezing-point data for mstur**;. of dureae an.) r-idtir*-ne ar*- given by 
Smith and Mac Doug a 11. ujj*). 


NICOTINE C»H W N». 

SOLVJHUTV ts Watks. 

»»K>.| ‘S 

Determinations marie by Synthetic MhIohJ, h»t which *re Note, fair th. 
Below (x>° anri above 210* l with IhpmN are mi^iblr in all projHirttnfiy; likewise 
with percentages of nicotine less than o.K ami al**vv Mi jsci er$u the liquid ilrsr*i 
not show two layers at any temjxnatufe. Below 94 * the tij^jwrt Liver i% water. 
Above t>4° the lipjier layer is nieofine. The cm ve ptnurd bom the following 
results makes a complete circle. 


Vm:?ntme «l 
Niwtmr 
in (hr Mint tiff 

TrmficfiUttrr *4 
AMmraikr *4 
ftttt tuffs 
jpr8err* C- 

Trmj*pf4iier *4 

t*r#frr» I ■ 

6.8 

04 

05 

7.8 

Hi) 

t ss 

10.0 

IS 


14.8 

H 

*100 

32,3 

6t 

2 IO 

46-0 

64 


66.8 


too 

80. 2 

h? 

*70 

82,0 

tit) 

U® 


Additional data for the above system are given Iiv T«uk*thift* The 

values for the temperatures of saturation are In general, from t* m lower than 
those of Hudson. 


The temperature of clouding of various mixtures of nicotine and *t«jurmit solutions 
of sodium hydroxide, sodium sulfate and hydrochloric arid was determined by 
Dubrisay, 1 The results were used in the study of certain reactions. When 
plotted, a change in direction of the curve was found to occur at the point of neutra¬ 
lisation. ^ The presence of acids, bases and suits was shown to modify considerably 
the miscibility of liquid pair*. 

The formation of hydrates of nicotine and their decomposition at higher temptra- 
tores is suggested by Jephcott, 19*9, as the explanation of the trait nature of the 
«'dosed curve of solubility. » 


Results for the effect of various salta and organic acid* upon the 
inter facial tension by the drop method and the critical mixing tempera¬ 
ture (60.9°I of nicotine and witter are given by Ssement?ic s he nko and 4mvi4- 
offskaja, 1934* Results for the effect of deuterium upon the lower 
critical solution temperature of nicot ine»water mixtures are given by 
Hall, Wentzei and Smith, 1934. 

Results in the form of curves, showing the decreasing solubility of 
nicotine in water caused by increasing Mounts of various salts at so 6 * 
and the effect of increasing *«*%««*-» 14,14 • 



I 0"u 


NICOTINE SILICO TUNGSTATE 3 C 10 H u N g .Si 0 2 . la W 0 3 . 2 H 2 0 . 

Sox.nBix.XTt OF Micotxh* Silicotungstati in Aqbbous 
IltDKOCHLOsxc Acid at as 0 . 

(Spies, 1936 .) 


The saturated solutions were prepared by constant stirring and approaching 
equilibrium both from above and from below. The saturated solutions were 
analyzed by evaporating in a platinum dish and igniting the residue. 

0*». aCjQHj^.SlOg.lUWOg.aijjO Normality of Oms. 2C lc p u N 2 .S10g.12W0_.au) 
p@r 11 ter sat. solution Aq. HC1 solvent per liter sat. solution 


Normality of 
Aq. HC1 solvent 


0.0 { = 

H g 0 ) 

0.0385 (pH = 6.5) 

0.025 

0.001 


0.00608 

0.030 

0.005 


0.00530 

0.050 

0.010 


0.00556 

0.070 

0.015 


0.00696 

0.100 

.0 20 


0.00681 



0.00759 

0.00780 

0.00941 

0.01100 

0.01340 


THYMOL (3 Methyl 6 Inopropy! Phenol) QH7.CflH3.OH.CH3. 

SoumiuTY in' Water. (Seidell, 1912.) 



timsi. 'Thymol i»rr 

t* 

Gm** Thymol per 
too (Sum. Siit. Sol. 


Gms. Thymol per 
xoo Gms. Sat. Sol. 


too Ohm. Sat. Sol. 

XO 

0.067 

25 

OOQ 95 

37 

O.I32 (d„- 1) 

*5 

0.077 

do 

0 . 112 

40 

0.141 

20 

0. oHH 

85 

0.126 




Soi.rmusy oe Thymol in Water. 

By mean* of 11 stnlngmometrir method (him* Carvone, p. 676 ) tho solubility of 
thymol in water wan found by Hhndo, 199.9, to ho 5 .7 millimols, or 0.876 "ms., 
per liter at 1 6-70°. 

Approximate determinations of the solubility of thymol in water made by 
analysis of the Maturated solution (temperature of Buturation not stated) and by 
measuring its freezing point gave, respectively, 0.78 and i.u gm. thymol per liter. 

(Vtiuleseo, 1032.) 


HJSCIFROCAL SOLUBILITY OF THYMOL AND WATKR. 

(Wneox and Halley. 1929 . ) 

The determinations were made partly by thermal analysis and partly (for 
00* ex is dog liquids) by the .synthetic method. 



> 


P 0 f 100 

Solid 



0 M. §&t. 1 

*01. 

ItiUnc 




tywni rifle 




layer 

layer 


0 , 

.0 

0 

1 

C e 

-0. 

.0? 

i (ttuitcpo. 04 

- 

" + C|pH l8 0H 

+15- 

.0 


96.6 L 

iquid layers 

40, 

.0 

0. 1 

95.4 

H H 


0ms. CjqH^OH per 100 Solid 


t 

gms. 

sat. $ol. Phase 


/H^b rich 

^Thyinoi rlch^ 


layer 

layer 

65 

0.1 

95.0 Liquid layers 

120 

0.1 + 

90.0 

200 

0 

0 

75.1 

250 

19-0 

71.5 

270* 

20.0 

70.2 " ” 


ft was nm possible to observe the critical solution temperature of the 
system since the vapor-liquid critical temperature was reached before com¬ 
plete miscibility w m obtained. The authors also give results for equi- 


C| 0 H| H O, 


674 


Solubility of I iiymoi, in A*jm j **> • llvniiot'iiLontc 


Norroahtv <4 
Aq, HU. 


iim I in «h*J |*rf » 


At tit. rViilrJI, *-.in j 


Nl ’"NH 1 4| 


O 

o. I 

0 5 

i 

a.5 

5 


O Ot)i>s 

O . Oi)OH I J u ■» j i 

O 0HH4 H u -* } **,i 
o 0H02 *.*!»* 

O 00 I 2 *» i 11} i i 

O . 044 C 

: ' * f a ^ ** /1 - * t» M ** » () 

100 cc. 90 vol. [XT rent alcohol tfis.ntlvr .ihout \>«> gm» uf fhvwol .,1 t *“ .•<»’ 

3 flH 5 *S t AOtf ». I | 


1 , 1> I ‘ 

0 I ,u 

O I Jfj 
O lil 
O Hi 

it 0 o ,4 5 
0 ‘> 7 ?j W«- 


100 gns. aq. 0.4 norma! nrxluim 0 Irate nolut t.tn ! »u.n ( u„.,„ n „ 

100 f-ms. solution) .itn-.olv,. h. , e «s. t’, 0 H ts OH at luu? 


SOLUBIUTV Ot Thymoi. t'i A..CI.OS So.) n.lNs A , m« 

1 Hi. " * 


. . .»•*—.... 


Wt. }H?r ii’llt fiMt 
In ftolvent, 


0.0 ( 
30 . 0 ! 
»!.<>> 
5«>. ii) 


Wiite 


<♦»»»* 

)»«» ?m» tnt* mi. »ei 

n 0 . oi)W 
<*n 1 1 
o, t Mi 
0 , i»j l 


Vll |U t t«lj <*•*»«) 

in »w|» «-»,i 


7 », to 
H », I I 

I IH» , l«i 


l H " * I* 1 »m* **f. *»| 

0 1 1*4 
«» 

I HI 


t«. gnu. |>«ra cymenc ,h. |.l, t n IK. gm ». thymol *, i',». 

; W to*rW, til# ) 


Distribution m Thymol 

Water f Olive Oil 
Om*. Thvmt.1 \#t 100 .. 


layer (tv). 

25 o 1014 
25 0.0848 
2 5 0,0349 
25 o.oioft 
37 0.1087 
37 0.0807 
37 00381 
37- 0 0122 


(HI 

Uyrr (r4 


44 <)$ 

443 

3 <> 34 

428 

1ft 2ft 

4<>5 

4 54 

430 

46 35 

427 

33 4 « 

415 

16,24 

42ft 

4 . 6 l 

37 « 


MJtrwhkN Warm 

iVhtrIL t*u i i 

T (A*f Liver (Ml 


ANIl Ufl.M .ii i %|4 vi ^ 


t*'«t Thvmitl (irr tort t, 

*sr» n.i—• ". 

<•»> layer tt,) *- 

o to7i) 4,, 434 

0081ft 32 58 400 

O o» 7 i ift 18 4 ?fi 

o 0127 4 S7 

o 41 Hi 3t)>) 

O oHfij 34 ()0 3 S 0 

0 °574 22 51 31,4 

o 0250 8.8f> 357 


Wafer -}- IVamn Oil, 

I**o j t ti n 


tt.it 

• |tT *. 

t* 


1 ;n * t u »t 


0 1077 

4ft 48 

4,11 

0 07 Ho 

I-* 45 

4 Li 

0 0uj. 

if* 1(1 

40i) 

0 aeBBiui 

4 f*3 

SLS 
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c i„H u O, 


Sot.miui'Y <w 


I hymol in Several Oils. (Seidell, 19x2.) 


r. 

'Olive 

0*1 

Peanut 

Oil 

Cod Liver 
Oil 

10 

46.2 

73 

50 

15 

50.1 

73 8 

52 

20 

56.2 

74 6 

55 5 

25 

66, i) 

76 4 

63 ■ t 

30 

84 5 

83 t 

77 

35 

111 

106 7 

102 

37 

124 3 

<30 5 

U6. S 

40 

* 5 * 6 

212.5 

15 ° 


The specific gravities of the above* 


Liquid 

Petrolatum. 

3-1 
3-95 
5-6 
O.78 
16.3 
25 -5 
29-9 
38.9 
saturated 


Castor 

Oil. 

8l . 2 
90.2 
roi. c 
116,5 
137 
165 
180 
21 3 


Cottonseed 

Oil 

56.2 

64 

74.2 
89.4 

1137 

146.5 

166.5 

217-$ 


Linseed 

Oil. 

62.3 

63.1 

65.1 
69 

78.3 

IOO 

U6.5 
I 5 2 


solutions and of solutions of 


.... I-. amivr saturated solutions and 

lower concent rat urns of thymol m the several oils are also given. 

Freezing pmru data an* given for mixtures of Thymol and: 


Aeethn 1 1 oh* ( ill t H 0) 
At et 1 *■ at* l d 1 L \ 

Ant ipyr inr*t 0 
Benzo phenonety) 
Bromo I ol urn** 1 v I 
Camphor 1 C 

I i> 
and S 
10 j t; 

Dr/el it „ 

Kendal 1 , 


Chi or .acetic acid!5) 

1 ‘ i neo] e {1 j, ) 

Naphthalene! 2 i(10) 

Phenol l 

Phenacetinet 9) 

Phenv1ene diami net 8) 

tj) Bernoulli and Veil Ion 
Kendall and 


Sal icy 1ic acidt 3) 

Salol(3) 

Sulfonal(9) 

Sulfuric acid(4> 

Tri chlor acetic acid!11) 
Urea!3) 


1932; (3) Hrynakowski 
Carpenter, 1914; Is) Marne! i and Cocconi 
1*971 (7) Pawlew.sk i, 1893; ( 8 ) Puschin and 
1912; (10) Roloff, 1895; (11) 
1913. 


and Cavagnari, 
and (irassi, 


Angel 111 \ . 1028; 
myt, ; 1 <1 \ 

I'd Patenm and Ampota, 
iv tS: iv? n*jMn 1 ph 
tv O’ : 1 12 I Be 1 1 urc j 


carvacrol (nuhni(\n 9 (ah)on, 

Mim t mt n v ok Aii. Alkaline Solutions of Carvacrol with Several 
Organic Compounds Insoluble in Water. (Scheubie, iso?.) 

To 5 etc jMutiotLi of atp KOI! solution (250 gms. jxt liter) were added the given 
amounts of the a«j. insoluble comjHmmi from a buret and then the carvacrol,drop- 
wise until solution occurred. Temjwaturc not stated. 


t «»f Homogeneous Solutions. 


XT KOH 

Atg Irwol, Cwntxl. 

Carvacrol. 

5 cc. 

1 cc. (» 1,64 gms.) Qetyl(i) Alcohol 

x.8 gms. 

S " 

5 cc, (5* 4.1 gms.) “ 

2.6 “ 

5 “ 

2 cc. (* 1.74 gms.) Toluene 

4 “ 

5 “ 

3 cc, (» 2.61 gms.) “ 

4.8 “ 

5 “ 

2 cc. {- 1,36 gms.) Heptane 

4.6 “ 


(*) » tW nmmml vtuiuUi#' **i>t *kt»hul. * #.» the so-called capryl alcohol, CHi(CH«)».CH(OH)CHi. 




OARVONE 

€ARVENOMK ».. 

il 

O* 

r I r 





Sot. 1 5 mi 1 rv or V 

\l. II (’ulU'Hi M* 

:ih 'l 

t. r * 

1 *; 

n 4 

T k I 

% t *4 

\\ % J 

% ft 

*t fofr 

A 

Tht* determination* *»■ 

■re mad** l*\ 

4 al 4 l*>*IO 

in*' 

t f.Md 

ni 

wlii - h ! || r 

mimbir 

of drop* per unit of ft«m 
compared with tbe mind 

m tin > 



4 So, 

4 45 *' 

1 O 

-•• Js‘ ddnii 


:«»-r %*! 4 r»»j*i 

t per 

m»* t 

*4 

U i u 

,* f.>„, 

iv 4 i- 

S 

i*b»t v. 

•f inown 

content. For obtmnmg 

iainratiMii 

i‘”s: 

I*rr JJ 

- 4 a 

*d 

# 1 4 .4 i ; 


* ,* r < 

' ri „ 

*»0*10, 

The attainment of mtiwraimfi **a» * 

«ntr»*lb '4 1 

i*> 

3 * alMg*t«i* 

»l*ir Ifn 

ni** aaiirrinrnt*. 











-•n »lifrr 





1 

■‘ ' ' '* 

. ; * 



,4 

■t*, ml 


CII: 

i 

.if * 

II 


'll ». 





Oiirvwu\. 

tl 

■ t 

J * 1, 

II, 

* 

1 If, 

* . 

II. 

H J 4 


« II: 

* II 

1 * 


4 If 






Carveimm*.. 

1 II 


• If, 

1 . 

* ,11 * 

10 

'1 I 

n s 


' H, « 

3 

i.U 4 , 

II 







Di hydro carvoti*,. . 

,11 

1 

H. * 

II 

i 

1 |f * 

* ft; 

:• $ 1 

1 II. 

h,n 

Telra by dm «**» vottr.. 

1111m 


1 .*. 1 

Ul, 

* 

t. 

M. 

II. 

* It 

I If - 

» ft 


I *i 

tl*rvotito<aeltm«%...... 



• 3 4 

11 . 

* 1 
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THYM 0 HYDR 0 QUIN 0 NR y , - , 

Pwainjopmni <ui* ?.*r ■ * v-..,- \*ti. .. r *?.» ■ 

ac*rnphrnnnt* »irr gi v** a * y <, 1 ^, $ ,** 


camphoric mmmim ojM bd*«d; 

One liter oi hfitfene diMMlvr* 4 ? i gin* 4 %*mph«x* *nht*f«"fr *t * 4 “, >|H*r- 

mined by deprtmnn nl the *?» f $ 


WOTLEIf MlfYL 'Him t/MUNAf* ; ■ :H • * in , - ; : . 

Freezing-point data 0*r *r 

with methyl sttcrttmit*, km «*t?»yl v,imt.ep »• ** r *>* !«■** . ;i ^!u^ 
given by TismriMn* V^wr^v^y, i> M)i 

DIETHYL ANILINE Ob m* fty 

n *• #' ** » 

Free 1 i fig k * pcitits nf 911 1 ? lift*** •<•*1 41 r -1 .s y 1 a ■, & &r „ *%- *&*• *t & $ 1 4t§, 1! 1 si? anil 

aniline are given i*y Vaginim* «m 1E4***4»4. 


m 1 a * 
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BromoCAMPHOR a CioHuOBr. 

Approximate Soi.uhii.ity in Several Organic Solvents at Ordinary Temp 

(t, S. I Squires; Ileilstem; results in alcohol by Mtiller, 1893.) 

Parts Bromo Camphor c 1 

per xoo Parts Solvent. Solvent. 

12. i at 15" Ether 5 o 

Chloroform 145 

Olive Oil 12.5 

95% Formic Acid I3.6 (Aschan, 1913.) 


Solvent. 

Alcohol 


Parts Bromo Camphor per 
100 Parts Solvent. 


*9-7 25" 

130.0 “ 50° 

“ 6i° 


705-0 


100 gms. sat. solution of bromo camphor in liquid sulfur dioxide contain 
about (n gms. Q H U) OBr at ? t°. (De Carl i, 1927.) 


Freezing point data are given for mixtures of: 


Bromo camphor(d) 


4 

4 

4 

4 

4 

4 

4 


bromo camphor ( 1 MTimmermans, 1930; Padoa and Rotondi, 

1912.) 


chloro camphors 
horneol 
steari n 
sal ol 
camphor 

" 4 borneol 


(Timmermans, 1930; Padoa, 1904.) 
(Timmermans, 1930.) 

(Batelli and Martinetti, 188s.) 

(Caille, 1909.) 

(Hrynakowski, Staszewski and Szmyt, 1936 

M II II M || 


CARVOXIME (' ul li u :NOli d and 1 . ; 

Freezing point data for mixtures of d and 1 carvoxime are given by 
Rheinboldt and Kircheisen, 1026; and by Timmermans, 1930. 


NITROSO DIETHYL ANILINE N(Xyi 4 N(C a H 6 > 2 

Freezing point data are given for mixtures of nitroso and nitro di ethyl 
aniline by Jaeger, iwv. 


PINENE C 10 H lfl . 

Reciprocal Solubility op Pinknl and Othkr Compounds. 
(Ueat, irzo.) 

Mixture of amt: i° of separation Percent Plnene In Mixture 


Ethyl acetate 
a I)i chi or hydrine 
Met Hanoi 

Methyl maInnate 
Freezing point data 
and Somme*rv U l e, 1 026 . 


19.15 
43 -i 
-04.0 

54 . S 

for mixtures at d and l 


50.2 

63.5 

9.0 

78.0 

pinene are given by Ross 


PINENE HYDROCHLORIDE C„H„.HCI. 

hx> gnw, 95' f formic acid dissolve 1.2 gms. CwHu.HCl at 16.8°. (Aschan, 191.1) 

Freezing-point data for mixtures of pinene hydrochloride and 1 borneol 
are given by Timmermans, 1930. 
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C|oH|e 

CAMPHENE Ci 0 H 18 

Freezing-point data are gives far mixtures of; 

Camphenetd) 4 Camphene ill lRoss ami Somme rvUle, ivjb.J 
M 4 Camphor 

" 4 Tri ehlor acetic and iTimofetew am! Kravigov, 1917, l 

" 4 Methyl mustard ml iKuraakov ami Jeffemow* wu.i 

" 4 Naphthalene 

" 4 Phenanthrene 

M 4 Benzene 

FENCHONE d C 10 H ie O. 

Freezing-point data are given tty Kremann and Dietrich, 1*123, for 
mixtures of fenchone and each of the following compound*: 

Di nitro phenol, hydroquinnne, naphf hols, intro phenols, phenol, picric 
acid, pyrocatechol, pyrog&llol and re no re mol, 


CAMPHOR r. | 0 l« u (). 


Soluiiiuty or Camphor in Water and in A«*uic turn SmutioNx, 
I b*n» wild ItimUiM’h, I *11*1. ) 


Solvent. 

t fc . 

c w u tfc o 

p«*r too Rttv» mi, ml, 

Snt*«mt 

V 

pn m i»* mi Mil 

Water.. 

1 + 17 

0.167 a 

fUwter'a muIuUmi 

* 4**7 

*n*f»\ mu »,**t6 

» 

1 T-9,0 

0.170 iumwIh. pm 1 

- 

15,5 

0. i.Joc 

»* ,, 

39 

0,160 a 

- * j*/,«VM»n 

* Y'ty 

0.9 IH 6 




* ♦» »*/* « 

ii-n 

0,3706 


a. Th«m« d«!erminaUo*i» w*rw utud* by *hid*iag with Ju*t of «rt!v«» romptar in 

almost tompUtoly dissolve and »Uo by titrating tho «M»t»»• aoluttun will* R.InK MaO. finite**, 

a. In tb«W! rAftO* « Widffbod atttmttd of *rUv* camphor we at imtin tamtuM’iittir* with 

am liter of solvent for 24 bourn, Th« umli**wotved rampHw thru fitlorodl off, dW*--hrd l« M» re 
of 95 */ # C,H»OH and from tbo rolation of the tuilulloti, tb« tiotit*Mdv«*I r&mphor waa rah'ttlatwt 

r. In time* rattan 300 rr, of dm natural#*! aqurnua tmlutNin war# rmrutwJ Mid* t# t*. of h**m*u» 
un«i tlm camphor in thin determine*! by the opt 1* at imdlimt. Tbit det«<uiM»mUiiH by lihod* aia 
made by uae of a Htalogmommric ntelhml for oaiimati »g the *tt*<Mi!vr«l rompbor (HwKorcaw 
phor > page 64 3 and Curvoo#, p, in ). 


Approximate Soujbiuty or d Camphor im Several Soi.vkkts at Own 
nary Temperature, tu s p. squirm. (*mmnh and s»nb, tm$ t 


Solvent 

Water 

qo% Alcohol 
Q5% Alcohol 
lather 

Carbon Disulfide 


Parti Camphor 
l*er *00 Part* 
Solvent 

0.08-0.*4 

IDO 

*73 

Readily Soluble 


Solvent 

Chloroform 
Olive Oil 
Turpentine 
Glacial Acetic 
Lanolin 


Part* Camphor fwr 
too Part* Sidvenl 

300-400 

*S\« 

Mi 

200 

12 - $ (klmr 


Saturated solutions of ti camphor and of i camphor in turpentine of mp 4 38 
(in a 10 cm. tube at 18 0 ) were found to have d» *» 0.9028 and 0.9030 re*j hx lively; 
the ai> in a io cm. tube were +23.07 and - 16.52 respectively. i JltfHN, t * 0 J 0* ) 
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C| 0 H,fiO| 

Solubility OF Camphor in Concentrated Aqueous Hydrochloric 

Acil>, i/aharia, xHyy.) 

(The dissolved camphor could not be determined by evaporating and weighing the 
residue on account of volatility; polarimetric methods could not be used on account 
of the interference of the HO. The author, therefore, determined the densities 
(HsC) at 4 n in each cast*) of the pure solvent and saturated solution in each case, 
and assumed that the difference represented the weight of camphor dissolved. 
The saturated solutions were prepared by stirring the several mixtures with a glass 
stirring rod, at intervals, during 6 hours.) 


f Wraith M IVrivmiet at io*. Densities at ?o°. Densities at 40*. 


SofaenL. 

Solvent. 

s*u 

Solvent 

Sit Si»l/ 

Solvent. 

Sat. Sol. 

Solvent. 

Sat Sol. 

27 2 % HO 

t « 4 $ 

I *43 

1 140 

I X38 

* *35 

* • x 33 

1.125 

I 123 

:¥ >6 *• 

1 164 

x x SO 

1 ts« 

* i S 3 

* *53 

1.148 

I 142 

1.138 

33 9 4< 

t 1H1 

1 167 

1 175 

* 1^3 

1 i6g 

* *59 

* *57 

* *49 

.w <# " 

% iHy 

» 1 58 

t tHt 

1 160 

1 ns 

* *58 

* *03 

* *53 

35 74 " 

1 up 

1 140 

1 iSs 

i 148 

* ^79 

* *53 

l 167 

* *53 

3 « J« “ 

t 195 

1 1 :(> 

1 1H9 

t 134 

1 182 

1 140 

I 170 

* *53 

3O.68 “ 

1 197 

1 iih 

I JljO 

1 124 

1 184 

*•*34 




EtjuiLiurntm 11s the System Camphor, Alcohol and Water 
at Si; venal Ti m 10 natures. (Seheiioga, 1922.) 


Hrhulu at Oh 

Cm* jut tw *»»** 


Hfomtwnqnw* mixture 


«.,11,011 

*•9 

Mi. * 

i 8 

■1'8 

Ml % 

47- ' 

» 1 , 1 

48.» 

IH 3 

5*1 9 

/ 1 . 8 


*4.4 

49 * ? 

4»i/i 

»9 • ' 

48,6 

48.* 

>0 . 9 

*9 * 1 


Results 

at i!i*. 

ton. |nf 

t.m «m. 

nu« mixture. 

iitti__ 


Li .*«,*«> 

«., 11 * 011 , 

1 .6 

to.fi 

«v * 

*?•? 

/ j y 

4 ' 4 

1 1 1 

«.■» 

* 9*9 

it..*. 

iu.K 


418 

41.8 

H . i 

1 *.» 

f »T 8 

It.l 


Results at 25 \ 

<*m» per *00 Rmi». 
Hwmw»mn»fc mixture. 



< 411 , 011 . 

1 5 

*19, *1 


36 , t> 

7.0 

39*4 

»o ,3 

4 i .3 

* 4/1 

4 ' *8 

•» 1.0 

4T9 

*9 » 

43 .fi 

41/i 

if .3 

50 . i 

i7/if» 

fit .O 

36.5 

8 

t r >.t) 

fi t. 8 

36 . 


Results at 40 °. 

Urns per 100 gma 
Homogeneous mixture. 


, 0 u„o. 

c,ii 4 on. 

4.4 

3 o, 8 

6. 

35.1 

16.7 

38 . t) 

3 i .0 

. 38.8 

5 1. .3 

34 - 

f> 9«9 

31 . 5 

61..8 

3 o. 5 

70 .5 

>9.5 


DtaTaxatnrwtf or Camphor Rstwkkh Mithtl Alcohol 
Am Oil or Vasiliwi at 25°. 

{K*m*K«wtieb, IWh.l 


0». c,^,^ 

'''ScjOH injr.rlt! 

per imo r*»*» 
on uy«r{»j N 

\ 

u 

0.0808 

uauc? 

4 - 2 

0. UHU V 

0,020 i 

3* 1 

O. 11.0 

0. 0 \ 11 


«• 

iuu 

t.B 

o. m 

u , tm*: i 

4.8 

O« iHH 

*1.0 so \ 

1*3 


Out. Holt. C l 0 H ie 0 per 1000 gma. 


.* v 

^0H uiyer(i) 

Oil iayer(2p 

2 

0.217 

O.0611 

3.5 

0.222 

O.0583 

3.8 

0 .2$ l 

0.068 2 

3.7 

0.309 

0.0767 

4.0 

0.340 

0,0920 

3-7 

0.346 

0.0979 

3.5 


„■ ,,uihnr rtt-.r> ruNuIin showing the effect of increasing amounts 

i number of tnorg.tnu nulls upon the above distribution, 
tpertmentn showing the partition of d Camphor between Ugroin on the 
hand and either concentrated sulfuric or phosphoric acid on the other, 

given by Baker, 1932. 
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CAMPHOR 

Freezing-point (lata for mixtures of a and i camphor are given by 
Ross and Sonum-rvil le, td-ib. Results are given for mixtures of camphor 

and: 


Acetamide( 8 )(n) Methyl swvoUHHn! 

Anthracene (8)^1 > Naphthalene I 5M8M io) 

Benzoic acid( 8 )(io) NaphtholsU* 

Borneol (6) (19) <20) I21) U^Naphthytamine! u»h2BJ 
Brom camphor(6) Ni tran i lines! HI i i U 

Chloral hydrate(2i) Nitric acidtjud 

Nitro naphthalene! ig) 


Cinnamic acid(b) 

Di bromo benzene!8Mil) 
Di nitro benzenelB)(11) 
Di nitro phenols!12) 
Hydroquinone(8)(12)(18) 
Mentho!18) 

Methyl benzenelB) 

Chlor acetic acid!18) 
Chloro nitro benzenes!n 
Di phenyl(27) 

Di phenyl amine! 29) 


Nitro phenols!12) 

Phenol ( jj ) ( 13Mb) 
Phosphoric acid! 22) 
Picric «'tndf u) 

Phthal it anhydride(B) < 1 1 
Py roc a ter hot !HHy) 
Methyl iodide! ni 
Nitro pent a erythritol 
130 ) 


Pyro|»&t to! 1 u) j 1 ia f 

Resorcinol 14) 18 ) I 1 3} 
Sauil l jtM 14 1 { 1 0 ! \hi 
Bat nytie ac id! is)181 
i * Ml 14) 

Hut fur dioxide!3) 
Thymol lilt?) 

Totra nit ro methyl 
an 11 1 ne i 9i 
Toluidinel Hi in) 
fr4 nitro toluene! 8 ) 

) t n)! 2% ) 

Href hant47) 

Thin earbani Udell 1} 
In methylene tri 
nitraminel ti i 
Tri nitro benzene!n) 


(1) As true and Cambe, 191?: (a) Barnouvin, % Ho 3; * ti Helium and 
Grassi, 1913, 1914; U) Cailie, 1909. 49 to; <h) Girard. 1891; lb) 
Hrynakowski, Staszewski and Hzmy 1 , 193b; I?) Hrynakowski and *S/.myt, 

1935; 18 ) Jef remow, 1912, 1913: 19) Jef remow and Ttrhomirnwa, 1928: 

(10) Journiaux, 1912; 1913: ! 1 1) Hefremow, 491s* t9ib: t 12) Kremann 
and Odelga, 1921; I13) Leper* 1880; flu) L&joux, 1947: 1 is) LeFevre 
and Tideman, 1931; lib) LePev re and Webb, 1941; f 17) Mi if! t at **i 4 nd 
Calo, 1927; 1 18 i Pawl ewski, 1913; ! 19) Rons and Snmmerv % 11 *% 192b; 

(20) Timmermans, 1930; 1 21) Tsakalotos, 194s; 1 22) &iknw,and Kasatkin, 
1909; (23) Wood and Stott, 1910; I24) Vanstone, 1909: * 2:' 1 Ulna, 19 lb, 
v-26) Gunther and Peiser, 1927; \ 27 ) Maki and \agai, 1924: fail Punch in 
and Zwadinovic, 1933; ( 29) Sswetlow, 19 431 I 301 Urbanski, 19114: 

(31) Brbanski and Rabek-Gawronska, ""1934. 


CAMPHORIC ACID C»H N (€OOH)*. 

ioo gms. of water dissolve 0.8 gm, GHufCOOH)* at is* 1 * and u> gim at the I*, pt. 

tU.s Pd 

Solubility of Camphoric Agio in Aqueous Solutions op Alcohol at 25 # . 

(Seidell, tyoH, tmm I 


% CtHtOH 

dts, of 

Grm, C.H»(C 0 (>m* ’ 

m 

« 


Gm* t *fl*» 

fCOt 

n Solvent. 

Sat. Sol. 

per *00 Oms. Sat, Sot. 

in Solvent, 

Hat Sol, 

prrtMuGm* Hit 

0 

I 

o -754 

to 

t 


45 


IO 

I 

1 .ft 0 

70 

I 


40 


20 

I 

6.30 

Ho 

O 


s« 

20 

30 

I 

14 

to 

O 

(>Ho 

5« 

40 

40 

I 

26 

to-3 

O 

<>?o 

SO 

37 

SO 

I 

3 * 

IOO 

O 

<)60 

$0 

, 10 
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CAMPHORIC ACID C # ll u <OOOH1*. 

t<M> gms. gheernl of#/ 86.*> «/o) dissolve a. 3 6 gms. C 8 H u (COOH) 2 at 2 o°. 

» “ * (f i.'.'iilH ;(|!U'i 8 / 0 ) » 4.32 » » » 

t (Holm, 1921-1922.) 

ioo gms. Para cjiiumum b. pt. 176 176VD dissolve x .53 gms. C s H u (COOH) 2 at ioo°. 

(Wheeler, 1920 .) 

Dwtiiiiiiition of Camphoric Acid at & 3 ° Between : {Smith, 1021-1922.) 
Water and i ‘.hlomform, Water and Xylene. 

MUtimoh |»rr IU* r of ^ MilUniols. per liter of ^ 

U,0 ntta» Uipr «, i ,* U«<> l*y«r (CO. CJI 4 (CH t ) t layer (C t ). (^’ 

4,Ho o. i Hi 3,922 a.0776 0.0198 




I . %<* 

iu .35 


o. lH<) 
o. f »38 


9 * 7 '^ 
19.166 


0.278 

o .834 


o.0286 
o.o 436 


Sot.tiiiii.xTY of Camphoric Acid in Several Solvents. 


Sat vent. 


♦!*»«( limn. 

Sat. (MluU'OOHhiwr 
Sol. too t #m» Solvent. 


Solvent. 


du of 
Sat. 

Sol. xoo 


Gms. 


Sat. CfHu(C00H)2 per 

c ~' — for- C - 1 


Amyl Alcohol(iso) as o.007 

50 ( 3 ) 

Carbon I )isulfide 

25 

1.258 

0.020(3) 

Butyl Alcohol (iso) 

ns >•* 

54 «(i) 

Chloroform 

25 


0-153(3) 

Ethyl Alcohol 

0 

«4 7(1) 

Cumene 

25 

0.890 

0-197(3) 

*t 4t 

151 

ll.*(2) 

Ether (abs.) 

25 

0.922 

91-40(3) 

M « 

62 5 ... 

147 (a) 

95% Formic Acid 

18. 

5 ... 

8.68(4) 

Methyl Alcohol 
** ** 

0 

no 3(1) 

1 agroin 

25 

0.714 

0.007(3) 


131 1(1) 

Nitrobenzene 

25 

1.2 

0-5(3) 

Propyl Alcohol 

0 

** s 

4- 4 (i) 
<>t (0 

Spts. Turpentine 
Toluene 

25 

25 

0.852 

0.862 

1-74(3) 

0-15(3) 

Benzene 

J,S 0 873 

0'008(3) Xylene 

25 

0.859 

0.23(3) 


{*) Timttfriew (1914); U) Bcitotein; (t) SeUtcU <1910); (4) Aaehan, (1913). 

Data for the distribution of camphoric arid between water and ether at 25 0 are 
given by Cham Her (1908), Data for the freezing points of mixtures of d and l 
camphoric acid and d and l is<K amphoric arid are given by Centnerszwer (1899). 

Results for mixtures of stereo isomeric camphoric acids, camphoric 
acid methyl esters and camphoric anhydrides are given by Ross and 
So nrmervi lie* 

CYMENE DISULFONAMIDE C t ,Hii(SO,.NH,)t. 

uh» gum. of ether dissolve 0.07*7 gin. cymene disulfonamido at * 5 °. {Phillips, i«*.| 
This author also give* f. jit. .Into for the system a cymene sulfonamide + {5 cymene 
sulfonamide. 


* 0.8784, aj) « 2.30 
18.24 


CAMPHOROXXME NOH d and /. 

100 gms. turpentine diwiotve H.f»8 gms. d oxime at i8°, dir 
in 10 cm. tube. , e , Q 

ickj gms turpentine tlissolve 8.69 gum. I oxime at 18 , dm * 0.0702, an 

In 10 cm. tube, 

«i> of the turjumtine 43H in a so on. turn* at 18 , .... A + Um 

In the ram* of results in l amyl bromide the dm x **99 m both cases and the 
<*d was - 3,55 (to cm. tube) for the d oxime and \ t the / oxime. I he an 

of the .miy! btoi.mU- w.t* t 4.0 in it) cm. tube at if- I he results show that the 
foluhility and rotatory {rower of the d and l iaomendes are identical m an optica y 
active m well as in an inactive advent. , , , . A 

Freexing*jx»m« dam are given for mixtures of d and / camphoroximc by BecK 

(1904} and Adrian* 





DECALIN (Decah\dronaph talc ne} U, IU 11 , H . 

Solubility in Liquid Sum ra Dioxsut: l% n S< y. 

> /.erner, Wriv *itd OpsWkt, I'Ll*./ 

The determinations were made in sealed resistance glass tubes. Weighed amount* 
of the constituents were introduced and the temperature* determined at which 
homogeneous mixing or slight clouding occurred. The iWahn had a corrected 


b, px. of 188-189°. 

It had df ia 5 0.8867 and 

K j, *'*?«• 



Clllls < „({„ 


n,«* t M u, 

t“ of solution. 

per 100 unit* sa{ ***! 

nt 

i»* j «*n* ■»,»! 

— 1 4 . ; >. 

. I .(» » 

18 , u_ . . 

1 l .Hi, 

-t- 0. >. 

. >.8h 

m, 7 ». ...... 

•*: • t; 

18.0. 

. ».Vi 

11 , to...... 

e. sh 

>8.1...... 

..... 9 * 7 * 

'», / >.. 

Hi 


TERPINEOL aCtoHtiO and 

Solubility of % Tkhwni;ol a no or (i TeneimmL in W*tk#. gtthmtr. 1933.4 

By means of a stalogmometric method (sec (Uirvonc, p 1*7<J 1 the mduhdity of 
a terpinnol in water was found to ho 1 .pH gnur, ( o.ot mob | per hler at 1 1 *0”, 
The result for fi terpincol was *>,w gins, i o ot j 1 mtdst.) per liter at t J i u?\ 

MENTHONE C lQ H ia 0. 

Freezing-point data for mixtures of men?hone and mentholr arc given 
by Vanstone, 1900. 

BORNEO!, <;,„H n O»« 

Sot.«*tin it v or Bon nm»i. in Worn 

Using a HUlogmomrtrie method involving a comparison ol the number td drop* 
per unil of time in the ease of saturated solution* and then dilution*, in comparison 
with similar determinations upon a series of solutions of known content, !thod«\ iq.m, 
found that 1 liter of Hj O dissolves gm, ( * , * mdbttiob | hot neot at t * or 1 

By means of an optical method in which an interferometer of the type desmhed 
hy Jamiu {Ann. vhtm. 54 , t/t, iHhH) w m used, Mitchell, in.***, found that 

t liter of H a () dissolves o.tipl gm, horneot at 1 V* and o. 7 *<» gnr at 1 

mo gms. alis. alcohol dissolve 17 V> gins horneol at m *V # hto.., ,m4 tMi». vm 
Freezing point lowering data for mist tires of d horneol and l horneol, d horneol 
and d camphor, <1 horny! hydrogen phthahite and / hmnyt hydrogen phthlat* are 
given hy Boss and Somerville, npde 

Freezing-point data for mixtures of stereoisomer ic Horneol a and each 
of the following stereoisomer ic compounds are given hy Timmermans, in.to. 
Bromo camphor, chloro camphor, camphor and pinene hydrochloride. 

Results for mixtures of Borneol and camphor are also given hy Van stone, 
1909, and Nrynakowski, Staszewski and Szmyt, 19,16. 
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C I 0 H I 8°I 

CINBOUS (Kucaiyptol > C iu II U (\ 

SOU..IMTY ..V ClNEOLK IN WaTER. , E»ri«, l.»| 

Gms,C, 4 H.«'>|*eri.m K («s. H,(). 0.I7 £54 “35 “‘-"j 

Kr "* z,0 > t point data an* Rivon for mixtures of Cineole and: 


Amido phenols* il 
Cresolsf *) 

Ethyl phenols*j) 
Guaiarol*i) 
Hydroqucnonel \ I 
Methyl ethyl phenols* j) 


Methyl salicylate*x) 
Naphthalene* i) 
Naphthols* i) 

Niiro phenols*\) 

Oxy benzoic acid(i) 
Phenol 1i) 


Phenyl salicylate*1) 
Pyro catechol*1) 
Resorcinol*1) 

Thymol*1) 

Xylenolsta) 


IU Bellucc t and Gransi, 19 h; *2) Morgan and Pettet, 1935. 
SEBACIC ACID HTlfMCOO!!),. 

,MM Kill- o.V ; <«»«!»«■ .“•«! ‘liv.o!v«- , .05 gm. scliacir arid at 19°. (Aschun. , m .) 


UlSlKIlItHU.N III- S1.11.MU All!) BETWEEN W.VTKK AND ETHER AT 

tOwnttlrr, } 


M«*l < of Srharir At *<l in 


A*\ I.nyrf 

■a 

r.thcf buyer. 

Ratio. 

0 00062 

O Oi<)I 

<r 

O 

6 

O 000 f»K 

0 0272 

0.0213 

0 00047 

0 0113 

0 02 21 

0 00046 

0 oiss 

0.0232 


25 °‘ 


HEXYL SUCCINIC ACID id) (MUCH 1 C H JOLCOOH. 

013 2 


Freezing point data for mixtures of d and of l hexyl succinic acid 
with d and with 1 propyl burr in ic arid are given by Timmermans and 

Van def llaegen, i*Mi- 


HEPTYL UAL ON XC ACID CHU: 7 H tfe ) (GOOW*. 


icio gifts. 11^0 dissolve o. jHu gm, 
loo " o.ooiv *' 


CHULH. J(COOH). at 2s 0 . 

7 ia M £ t , it 

(Verkade and Coops, 


1930a.) 


ETHYL ADIPATE Util, i M*CXX\.H t K. 

* 4 #. it « 

too et II.,0 dissolve a,»ut gm, *CH,, 1 4 ((D0C^IL 1 z at 20°. 

iSobotka and Kahn, 1931.) 

too i?iuh. II,,0 dissolve 0.1420 gm. 1CH J 4 IG 0 OC«H 6 ) 2 at 30°. 

(Gross, Saylor and Gorman, 1933*) 

BORNYL AMINE Nil, 

11?- \ i« mo t uts to IGoov vi A mini. Bit wi;i:n Watkh and Xylenk at 25°. 

Smith, 19311 diHM.f 

ftfiltitHul* * Ml, f*rr hlft of 


i I»n ( , 


<; ? 


«* #1 if.H, , 

I***'! It , 



c I 0^19 


CAMPHYLAMINE C»H„OH*.NH,. 

Distkibwtion Brtwrkm Watih and Xum at «»«*. mt-tsn.) 

MUUimU* jn*r W** «{ 


H,0 Uxrr f «'t t ?. 
o.oI Si 
o.o 3^6 
0.062 5 


t:*H» t:»r* , Um 
o.tjKv 
i.i to 

3.W7 


V|.o 

$1,8 


MENTHENON CH».CH\^.CHiCIfjl*. 

MENTHOL mxu s . 

menthon (t:ii 3 ),<:n *<- 1 * xtVi t iV.V*iV- * :i1 - * :IIs • 

Souibiutv oi 1 Each in Watrh at Htn>>* 1 km^kbatubh. ! fbbs,} 

The author used a stalogmotni'tfic method, arrurding t» whirl* thn number of 
drops per unit of time in the ease of saturated eolations and tlwir dilution* were 
compared with similar determination* upon a series of solutions of known content. 
For obtaining saturation long periods of shaking were often necessary. 


IVf IM*v «»! (til (Wl. 


C,«BUwnimt 


nmnwii. 

Menthenon.,.... 


iS.» 

Menthol... 

......... O.sJM 

• ? 

Menthon... 


s.'» 


One cc. of 95% alcohol dissolves about 5 gms. menthol at room temp. 

tfir«"m*K 4 ml Mmfh, itoji) 

100 gros. sat. solution of menthol in liquid ammonia contain About 

16 gms. C lo !L o 0 at ? t°. 

100 gms. sat. solution of menthol in liquid sulfur dioxide* contain 
about a7 gms* C to H to O at ? t°. U)e Carl i, 1927.1 


Freezing-point data are given for mixtures of Host ho! and: 


Acetanilide!7Il14) 
Antipyrine! il!al!dl 
" 4 Phenacetinetsi 
AnethoK 15I 
BenzeneU* 

Camphor(9) 

Chloral hydrate(S) 
Ethylene bromide!4! 
GuaiacoK xl ( 6 ) 

Iodo biphenyl!12I 


Henthane!161 
Henthose!ldi 
Methyl urethaafi$l 
Naphthalene! 1$) 

Nitro benzene!asl 
Phenscetint <61 
" 4 aniipyrinets) 

” 4 urethanisl 

Phenylene diamine! *3) 
Quinine!1M 61 


Salolt .iMftJ 

S&rcnnUe anhydride! m I 
Tetra methyl diamine 
benzo phenonelxx) 
TotutdineW 
Urea! 61 
Urrthanl *M 6 J 

’* 4 phenacetinets) 

Michler 1 ! ketone!17 1 


!i) Adamants, 1933; (a) Angeletti, 1928; I3I liellucci, 1912: 1913; 
(4) D&hms, 189$; <s> Hrynakowski, 19341 161 Hryaakovski and Adamants, 
19331 !7) Hrynakowski and Adamants, 1933a; 181 Pawltieski* 1893; * 9 * 
Pavrlewski, 1913; !xo) Pfeiffer and Aagera, 1936; til* Pfeiffer. 

Goebel and Angern, 1935; !i 2) Pfeiffer, Schmitz aadlaoue, 1439; 

!i3> Puschin and Dezelic, 1938; ! 14! Quercigh and Cavagnari t 1913; 
!xsl Scheuer, 1910; !i 6 ) Vanstone, 1909; !i?l Pfeiffer, 1924* 


Freezing-point data for mixtures of d md 1 iso menthol are given 

by Read, Robertson and Cook, 1927. 


CAFRIC ACID CH a !CH f > 0 OOOH. 
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ETHYL CAPRYLATE CHgtCHg) e C 00 C 2 H 6 . 

100 cc H 2 0 dissolve 0.007 gm. CH 3 (CH 2 ) 6 COOC 2 H 6 at 20 0 (Sobotka and 

Kahn, 1931* J 

TRI CAPRIN C s H 5 [CH 3 (CH 2 ) q C 00 ] 3 . 


Solubility of Tex caprin in Several Solvents. 

(LosKit, 1928 .) 

The determinations were made by the thermic, the sealed tube and the 
analytical method. The author’s results were plotted and the following 
table constructed from the curves. 


t° 

Gm. C^tcR^CH^gCOO^ 
per 100 gw* sat. sol. In: 

t° 

Oms. C^H 5 tcH 3 (CH 2 ) 8 C00] 3 
per 100 gms. ^at. sol. In: 


Ve 

W 7 ° " 

55 


c e H e 


(c 2 h 5 ) 2 ° 

cs 2 

- IS 

__ 

2.5 

— 

2.5 

46.0(20.) 

29.0 

40.0 

-10 

— 

6.5 

8.0 

S*o 

5i*o( 

7 *) 

37*5 

48.0 

- 7*5 

(Si* 

) 9*0 

13.0 

10 

61.5 


54 *o 

59 *o 

~ 5*0 

(46. 

) 12.0 

19.0 

15 

71*5 


66.5 

70.0 

- 2-5 

(40. 

) l6-S 

^ 5*0 

20 

81.5 


80 

81.0 

- 1.5 

37.0(37. 

) — 

— 

25 

90.0 


90 

91.0 

0 

40-0(32) 

) 22.2 

32.2 

25 





The author also 

gives the 

following 

results for 

the 

solubility of 


tricaprin in ethyl alcohol. 


Gw. tricaprin 
1 per 100 gwe. sat. sol. 

9.$ 0.44 

13*8 0.99 

17.6 2.01 

20.8 3*86 

23.4 5 - 8 i 

24*2 * 7*44 


Gw. Tricaprin 
1 per 100 gras. sat. sol. 

35.1 9.87 

34.9 11.83 

2 $ * 4 12 •72 

35.3 14.38 

58.5 29.32 

60.8 35.28 


Oms. tricaprin 
per 100 gras- sar.. sol. 


69 

68.40 

69 

73.80 

65 

83.3 

55 

85.24 

35 

93.61 


TERPIN HYDRATE C,.H l »( 0 H) 1 .H, 0 . 

100 cc. HxO dissolve 0.36 gm. terpin hydrate at 15-20°. 

too cc. 90% alcohol dissolve 7.1 gms. terp.n hydrate at iSgo^ ^ ^ 


Freezing-point data lor mixtures of terpin hydrate and salol are given 
by Angeletti, 1928. 

DECANE CH 3 (CH E ) e CH 3 . 


The critical solution temperature of mixtures of decane and liquid 
sulfur dioxide is 36.S* and the reciprocal solubility curve at this 
temperature is practically flat between the concentrations 80-90 mol. 
percent S 0 # . (Leslie, 1934.) The C.S.T. is given by Seyer and Todd, 

Freezing-point data for mixtures of decane and dicetyl are given by 
Seyer, 1938. 



AGARIC ACID C»H«Oi.HA 

Ioo grams trichloroethylene dissolve 0.014 gram agaric avid at is*. 

p NAPHTHOIC ACID C«H,COOH. 

One liter of aqueous solution contains 0,058 gm, t to! I?t CIOII at 

*IW. 1*94.) 

Freezing-point data for mixtures of a Naphthoic arid and trfra methyl 
diamino benzo phenone are given by Pfeiffer, Goebel and Angrem, i«mv 

Pmethyl naphthalene c 10 h 7 ich 3 i . 

Freezing-point data for mixtures of P methyl naphthalene with P 
naphthol, with fi naphthyl amine and with b chloro naphthalene are given 

by Grimm, Gunther and Titus, 

Dihydro p NAPHTHOIC ACIDS C»HfC00i! (* 18 11 and int mutter**), 

Solubility of Each Isoms*. Dmmumnm* SKraturKi.Y, m Warn*. 

(Ocrkk Ami ttimm, 1916 > 

cc. n ft&ittlll* St.*iufiwn Rr»iM«rc«t 


t\ 

per tocc «4 fht SaI- SmIuIwii wl fit** 

. .. _ . .. .. . . . . 


x»S* luimrr. 

—' ■ "S 

|fb|" twvnff. 

0 

0.39 

0 ttj 

20 

O . 56 

O 34 

40 

*■34 

O (X> 

55*56 

a .89 

* 45 

71-72 

6.7 

3 4« 

80 

9 3 

498 

90 

14,6 

8 

96"97 

BO. I 

10 S 


P NAPHTHOL METHYL ESTES i i-Methyl-P-Nnpht hoi I CH 3 C |0 H # aH. 

Freezing-point data for mixtures of fl naphthol methyl ester with 
® dinitro benzene and with 1,3,4 dinitro toluene are given by Cinia aid 

Marcellino, 1920. 


01 ANISAL ACETONE t3~Buien~a~oae, 1 * p an lay] 

Freezing-point data for mixtures of dianisal acetone and ace staph these 

are given by Pfeiffer, 1924. 

TSI NITRO PHENOXY PROPIONIC ACID ETHYL ESTER CH,eHtOC < H,fN 0 , 1 ,J 

00 ,C,H # 

Freesing-point data for Mixtures ol « a,i*.6 tri nitre phenoxy propionic 
acid ethyl ester and di phenyl amine are given fcy Hertel and Kfimer, 19 J 0 . 


QUINOLINE ETHIODIDE C,H,N.C,H,I. 
toogms. HjO dissolve 301.3 gins. C,H,N.r,H*I at 25*. 
too gms, CHClj dissolve 1.78 gms. at 25* 


(PMk »*! Turner, tfi &) 



687 


C ii H | 2 0 | 


ANTIPYRINE NtCH^ Nl C.HJCOCH:^ . 

Solubility in Water, Determined by the Freezing-Point Method. 
( Kremann and JanoUky, 1923.) 


t“ of primary 
erystalllviailou. 

Gins. Antipyrine 

per too gnis. sat. sol. Solid Phase. 

t“ of primary 
crystallization. 

Gins. Antipyrine 

p«r 100 gins. sat. sol. Solid Phase. 

0.9- 

16.7 

Ice 

20.2. 

57.3 Antipyrine 

* 1 * 7 * • • • 

V.(>.2 

» 

‘>.4.9. . . . 

61.9 » 

8_ 

.. 88.4 

)> 

80 . 4 .... 

67.0 » 

—- 8 . 8 Kut iv 

87. > 

»~ 4 ~ Anlipyrine 

38.0_ 

7 2.5 >» 

0.0.... 

89.1 

Antipyrine 

46 

_ 78.1 » 

. \ . . . , 

41. •». 

» 

56 .o_ 

... 83 .o >1 

6.1.. .. 

48.6 

>> 

70.0.... 

, ... 88.5 

* 7 . 0 .... 

45.5 

» 

88.0_ 

94.7 » 

11.0.... 

47 • 8 

>» 

95.0.... 

- 96.1 » 


T> .(> 

n 

109.0.... 

. , . . IOO .0 » 


Th(‘ aut hors also ^ivc data tor mixtures of antipyrine and caffeine and for mixtures 
of antipyrine, caffeine and water. 


SOMHHLITY OF ANTIPYRINE IN VARIOUS SOLVENTS. 


KX) unis, water 


.dcohi I 
♦ pV , alrnhid 
rhl »rwionu 
1*1 her 
pvt iriuu* 


dissolve 80 1*1 ns 

i "iilIiaNf aO at I5°* (Greenish and Smith, * 03 .) 

inn * “ 

2 5 • 

(u. s. p.) 

“ H.H> “ 

“ “ 

“ 

“ 75-- ** 

U 41 

<4 

“ UK) “ 

41 44 

it 

14 1 .7, “ 

it <4 

(Enell, 1 R 99 .) 

“ ^S.o “ 

“ at 20 - 25 °. 

(Dehn; 1917 .) 

line “ 79.61 14 

44 44 



mu /nr. ,d»v t\ll.dll dissolve 74.09*111. Amipsrine at 20 - 25 '*. 
iom guts Oninoiim* ** » >’ al ' ,0 ' a5tf - 

lun 'Mils, rtiui.mol Ouitiolitieand 0,11*011 dissolve 36.55-hgm. Antipyrinc at 20-2 
^ 1 I Puehm* anti Doha. 1921 


(Puoher and Doha. 1921.) 

IMO ., mv tils,*,*,.*! nf d 1 . >8 >6 dissolve -»i/| gins. Antipyrine at ao # . (Holm, 1921, 1922.) 

( i;o i;iiis. »* 
mu gtn>. Ojimaie 
too gins, "/„ <dy<*«*» 

inn 


1 . 26 \ ■ 


at 20°. 

■> „ ot| „ » at So 0 - ( Wheeler, 1920 .) 

#< _ ,1 (,/ dissolve i,<n*ms. Dimethyl amino antipyrinc 

i"i*M 7, Olyvnd id i.dd,‘») dissolve t.5gms. at so 0 . ( Holm, 1921,1922.) 


lOtJ 


, • II ,n«a;olv X.\ pms. Antipyruu* at 25 c 
a 0 „ .1 M 11 h 

CCl " 1.04 

4 


(Warren, 1933 * 


DisnuiurrioN or Am H'Yium at 28° Bki ween. 


W'atir and Md»»r-di»rm 

<.!»!■> A idip* i'itn |H's 
II *» ! i«<r. 

H.niij. 

\ 

O.o I ».d 


«’ I *«» 

, | I r M > 



i.n normal \<{ II^SO, anti 
Om*». Antipyrine in t to* «*<*• 

unit, 1.1>»*!* 


Vi( lao-r. 
it .otjoS 

o, I S8 j 
<• .‘ii >' 

•* .8 i * 

i • dt'S 


o. imp 
o.2 1 id 
o. 5856 

i . o ’> j H 
V.dS) 

m 43 >. 


{ICmery and Wright, 1921.) 

0.1 normal o C„ II,(OH ) COOXa 
and GH(’.i 8 . 

Unis, Antipyr i ne par 100 cc. 

Aq. layer. €11 Cl 9 layer. 

o.oo<)‘>. 0.1908 

0.0212 0.8788 

0.0 r y>[ 0.9^16 

0..D6 4 . 58-1 

0.42 4 4 *576 

1.25 8.75 
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Tins Somihmc ■* turn i’oisis up Mmnni or 
Asnrvm*); and Saj.ih.. 

illrlhtMi, i'itt. i H \ 1 


Initial t* «f 

Gmii 

ImiUl I* *4 ^ 

f'*m» 

SulnhtUAtmn, 

Jiff |i'M 

Mitt mv. 

4ls»rti 

|*rf «-*.* *♦!»*, 
M»*« Hfr. 

113.6 

IOO 

& 5 

40 

104.5 

m 

54 


08 

Ho 

jo Ktilcc. 

*7 

m 

70 

id 

JO 


(to 

JS 

10 

75 

50 

4 a 

0 


Freezing-point data are given for mixture** of An? 4 pyrin** m 4 : 


Acetanilide!3)(7} 

H + Salicylic acid!10a) 

*' 4* Phenacetineis) 

Amino phenoll15) 

Barbituric acid!13) 

Butyl chloral hydrate! 13) 
Benzoic acid!19) 

Benzoic 4- Sal icy 1 ic acid! 5) 
Caffeine! n) 

C&rbazole!12) 

Chloral hydrate! 18) 
Cholesterine!13) 

Di phenyl amine!la) 

Di methyl glyoximetao) 

Di nitro phenol! 21 1 
Hydroquinone!*7) (at) 

" + pyrocatechol ($1(9! 
Luminal! 15)! 13) 

Mannite!13) 

Menthol! iMa)(0) 

11 tP heaacetine!$) 
Methyl acetanilide!a){4) 
Methyl barbituric acid!13) 
Methyl ethyl glyoxiroe!20I 
Methyl glyoxime(ao) 

Methyl, oxy benzoates! 15) 


Methyl phenyl voluatal \ ml 
Methyl veronal t m 1 
Naphthoic! ton ji! 

Naph t tty I m t nr- ft j I 
Nitro phenollat I 
Ortho form neuUSi 
Phenacef t aet 1 HtH 
“ 4 AcefAtn HdH*U 
0 4 Mentholisl 

** 1 OuininelfO 
” 4 Salol 
** 4 Sttlfonal l *; I 
" 4 Urealf,l 
M 4 lirethan!?*) 

Phenylene diamine!jjf 
Phenyl uret hart taat 
Phenyl veronal1131 
Pheny l voluntal l t**l 
Pyrocatechol tail 

18 4 Recordnet 51 

** 4 If yd roqu i none f 9 H 51 

Pyrogalloll ail 
Quinine! 1H 61 


pe S1 rc t Sr ♦ Py for a l ec ho! 

P^rn.d tjtl 

Sal try lie acidijii 

’* 4 Hen zoic 

ActdKI 

Sat u yin m’ til 4 tlfra!51 
Ha Jot f tUhli if* 1 

'* 4 |*henaceiine($i 

Haltpyrtne l Urea!si 
Sulfenal * Ureal si 

* Phenaceiieel 51 
Thtontnamine !jjl 

Thymol 1 us to 
Ureal 411ft 1 

n 4 phrtiacef met $1 
" ♦ Resort; 4 nr 1*0 
" 4 Salicylic ac nil si 
" * Salipyrineisi 

11 4 Sul fonal! 40 1 
* w * Urethant 5 HMt 
lire than MO i 1 #*l 

" ♦ phenacet inelfjl 

*■ i UreatnnMi 
VeronalM ,H!4ji 
Vnl unt ,il 1414.1 


11 4 Phenacei in*! 31 
Re&orcimH t 6 Mui! 

“ 4 ilreats® 

Freezing-point data are given for mixtures of i v phenyl j*i» di-methyl-S- 

pyrazolone and:Barbitai( ia) i 13) 

Di phenyl amine!12) 


(1) Adamants, 1933; (a) Angeleui, 1928; I3I Comanducci, 104a; u> Qiua, 
1910; ($) Hrynakowski, 4934; (6) Hrynakovmki and Adam&nin, to u; 171 
nrynakowski and Adamants, 1933a; (8) Hrynakowski and Adamant h, m ; MO 
nrynakowski and Adamants, 1937; ( tol Hrynakowski and Szmyt , 4948a; i toal 
nrynakowski and Szmyt, 19358; Uob) Hryaakovski and Szmyt, to <<;; iui 
Kremann and Jaaetzky, 1933; (43) Pfeiffer and Angern, 193b; U3I Pfeiffer 

** 4 ) Pfeiffer and Seydel, 4938a; tt$f Pfeiffer 4111! Seydel , 
r? Qnercigh and Cavagnari* 1912; (47! Rheinboldt, Henning anil 

aircheisen, 1925; !i 8 ) Tsakalotos, 1913; (19) Kremann and Markfl, mj&; 
tao) Semeria and Bocca, 1926; (ail K reman a and liaaii, 1949; faal Mazeiii, 1926. 
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1 TRYPTOPHAN t p B H A NHCH:Q CH P CH(NH o )C00H. 

Solubility of Tryptophan in Water. 

(Dalton and Schmidt, 1935.) 

The results of 18 determinations at 8 temperatures between o” and 6s 0 
were used for calculating the solubility equation and from this the 
following values for s° intervals were obtained. The values above 70° 
are probably less accurate than those at the lower temperatures. 



Gm. 1 Tryptophan 
per 1000 gras. H^O 

t° 

Om. 1 Tryptophan 
per 1000 gms. H^O 

t° 

Om. 1 Tryptophan 
per 1000gms. HgO 

0 

8.23 

30 

12.23 

60 

20.57 

5 

8-72 

35 

13.23 

65 

22.70 

10 

9.27 

40 

14.35 

70 

25.14 

15 

9.88 

45 

15.62 

75 

27.95 

20 

10.57 

so 

17.06 

100 

49.87 

2 $ 

11.36 

55 

18.70 




SoLUBXUTV OF TrYPTOTHAN IN WaTER AND IN AQUEOUS SALT SOLUTIONS AT 22-23°. 

( Pfeiffer aud Angoru, 19!24.) 

The determinations wore made by the method described under Alanine, p. 1019. 

Sotvent. Gms. C u II ia N a O s per too cc. sat. sol. 

Water... i. 3 o 6 

Aq. 0.2 molecular CII3GOOK. 1.202 

» (NHOaSO*. 0.588 

» NaGI. 1.080 


100 cc Acetic Acid dissolve o.8s gm. Tryptophan at 18 0 . 

100 cc Butyric Acid dissolve 0 . 0 S 3 gm. Tryptophan at i8°. 

(Przylecki and Kasprzyk-Czaykowska, 1938- 


ETHYL COUMARIC ACID (Ethyl hydroxy cinnamic acidl'C^H^Og. 

Solubility of Ethyl Coumaric Acid and Other Compounds in Water. 

(Roth and Stoermer, 1913.) 


compound 

Formula 

t° 

Oms. Compound per liter 

Ethyl Coumaric Acid 

^11^12^3 

25 

0.0910 

Ethyl Coumarinic Acid 

c u h 12 o 3 

25 

0.577 

Acetyl Coumaric Acid 

Cj jH. 1 0 4 

25 

0.144 

Acetyl Oumarinic Acid 


25 

1.14 

BUTYL DINITRO BENZOATE 

( NOjj) jjC^HgCOOC^Hg 



Freezing-point data for mixtures of butyl 3,S-di nitro benzoate and ethy 
3,5 di nitro benzoate are given by Caldwell and MacLean, 1933* 
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C||^| 5®2 

METHOXY iso CHAVXBETOL (H! ,«’ \a ’ f ; mm ,. 

Free z i np - po i n t data for m x r u r e *-< * i f -n*** *■■ - * % y t •. 
iso euponol are ^ iven hy 1! i r:\ ulrr-.%, ^ u -. 


CYTISINE (t leximo CnHuVU ,m j»t. i ,i i y t % >. 

Sou jiit.sh t\ si vi a \i '•* >i u- m \ t i s ! 

Aau 4 k- 3 {■• - 


Sol vent. 

Water 
Alcohol 
Chloroform 
Ether {d 0.7 j$) 

Ether, abs. 


Om <’wil t «N'-<> 
jH-r 1 *p 1 t!3i» *mi s .4 

soluble in all projH»mon * 


«»■ 

insol. 


Ilrn.'iur 

l Vi}.•!* on* 1 :S,,- r 
\*in! \l.--.h*4 

I .itl'Mi) I h 

1 *Jul ,V elate 



PILOCARPINE f 11 !l t A'A. 

too ec. oil of sesame tlAxolve u ji p 1 gm t' .U,«Njt h at i**' 

PILOCARPINE HYDROCHLORIDE * , 1 CV* »■ H» l. nu u s .,m- \e- 

CuHuNiOskIINOi, ami Ih|« 1 me t ui s-oi *1 ^<hnsi , 

U -r. uu 


Solvent. 

t* 

i ...It A.I M* 1 

* . HV *j 

» ...II ,%«*, 

Water 

25 

vH 

- X 

in ■■« 

Alcohol 


4 i \ 

I 00 

0 r*o 

Alcohol 

(Hi 

M *■*/ 

0 p 

- *' # 

Chloroform 

Kther 

H 

**5 

O |.S 


vr 

„? S 


CAMPHOCARBONIC A Oil) «..U, 

i .* * 

So unit! It \ ts \\M»1 u JU” | J *.. ' 

. An exeeSs of •( eamphm arbem .»• • I • **.b, ^ tt a. * » 

with vA ce. of xylol ftir V* minut* « t *» *.«• . ..nbe. .1 ..d-.* . . 

were added ami Hie nuxtuie diah« h • uomo< .. * ..a 

clear caustic solution layer {»*#!,»»?/,,i iH a , dm o b- i j - 

corresponding to o.fHr; pm *4 th»* ,*» d pn ?«** ■* , • ‘.4 . «,,» 

several determination* pave <> ,»» **,, c. n 

* «* 

lion in xylol at */.ov 1, 






Soi.unu.tTY OK Camhho Carbonic Acid in Xylol Solutions 
op Skvkral Compounds at 20 °. (Bradig and Joyner, 1918 .) 

Gins. 

(11 , (II.COOII 




\co 


“ u \co 

<*nis. base p«-r 

IM*r „'J. ci\ 


Gms. base per 

per 2f> cc. 

Hast* iuuhMi u» \> lot. 

» oe. xylol. 

sat. sol. 

Base a<itled to Xylol. 

(in cc. xylol. 

sat. sol. 

l)imeth\ 1 aniline. 

0.7 Jo7 


Tripropvl amine 

. 0.177.O 

1.7.14 

(lollidine. 

0.0KJ8 

0.706 

oc Pic.oline. ..... 

. 0.1788 

0.911 

•* . 

0.7. jpH 

1.7)9 

Piperidine. 

O.0854 

0.74 o 

IHello i amine ... 

0.0698 

O.98 1 

>* . 

0.04 5o 

0.787 

*. »• 

0.0768 

l.Ol I 

» . 

.. o.o856 

1.068 

■* -• 

0. i >08 

l . it) I 

» .... 

0.1766 

1.688 

*• 

ik l J3o 

0.960 

P\ ridine. 

o.3o88 

1.80 

Triben/\ i amine . 

0.688 

<>. "> I ’» 

(Juinaldine. 

. 0.44 17 

i .o35 

Ihrih 11 Iu h/ 11 . . 

0. >7 1 | 

*. l> i7 

» .... 

1.1 77 . 

r.846 

1H i»o lmt\ l amine . , . 

0, io8u 

0.98 5 

(Quinoline. 

0.7.87,4 

0.916 

.. 'i “ • • ■ 

0.»1 >8 

0.674 

in Toluidim*. ... 

• 0-77B4 

i.33 

OCTYL MALONIC 

ACID 

‘'■I"‘V 17 

) (COOH).,. 



lou pins. II..0 di 

; ,onl ve 

0.02b pm 

. CH(C h II 17 ) l COOH) ^ (rn.pt. 113^5 

-115°) 

“ " ''I,: 

a 

0.0 1 L2 " 

11 

n 11 





(Verkade 

and Coops, 

Jr., 

ETHYL I 1 1 ME LATE 

; ini..1 

t ian\ H.) 



auo Vi H.,0 diS' 

. 11 ! V . ‘ (1 

199 nm. 


20°. 



(Sobotka and Kahn. loai.) 


NONANE DICARBOXYLIC ACID <CIi^) g (COOH) g . 

UHi pm.;. dissolve 0.003b f»m. (CHJ Q (COOH) z a,L 25 0 . 

(Verkade and Coops, Jr., 1930.) 

FORMYL d NEOMENTHYL AMINE <: iD H l9 NHC0H. 

Freezum point data for mixtures of d and 1 formyl neornenthyl 
ami m- , are riven by Read and STeele, 4.927. 

UNDECYLIC Miendot anoir j ACID Cfl^iOIL,) 9 C(X)H. 

Frer/mr point data for mixtures of undecylic and lauric acids are 

fjiven by Ku T ka and band in, i»h7- 

UNDECANE 1 Hmderaue > Ci^lCiL ) w CH ;r 

The * nnoi! -dufosn temperature of mixtures of undecane and liquid 
sul fur dioxide O, anil the reciprocal solubility curve at this tern- 
p-rr^nire o pr.u ti-'dly flat between 65 and 95 mol. percent S0 2 . 

(Leslie,' 1934* ) 
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BROM UNDECAN ACIDS Clfjlrt Cl!, 1 y CtX>H. 


Freezing-point data for mixtures of iu and n From underan acids art; 

given by Ashton and Smith, ion#. 

ETHYL PELARGONATE i CH 3 »l CH fi i 7 aXX\.H fa . 

ioo cc HjgO dissolve 0.003 gm. CH 3 1 CH K * 7 «XJ0c at jo p . 

tSsibotla ah i! Kahn. 

BENZINE (Petroleum) C 5 fl JB C d H X4 . 

ioo parts of alcohol dissolve about \t» parts benzine of o,6 jB'"0.t>6o 

Sp. Gr., at as 0 . 

HEXA NITRO DIPHENYL AMINE «NO t » I N 0 8 » 3 . 

Solubility of Hixahitro Dxembmyl Amihb in Smnttut Soivinth. 

(DtmiwtM. iwa.) 


riw. C\jpfpiipi v* r 

100 psa. solvent sc: 

BeOnmi 

• 3 **. '• U V U H, Hr 
• *w. *.*lv«nt at: 

n° 

BO* ~'' 



0.006 

0.015 

CHCt. 

0.0 0.058 

*— 

iOO^t* !L).n 

trare ouiol-it 14 0 

0.841 

i*a$i 

a” 

172.25 485.2bfiJ 

0*573 

% . no# 


0.0 0*0*8*33° 

0.073 

0. IU4 

a:f 4 

0.0 0*0**J 

0.030 

0 *11? 

W*» 

O-Ml 0.203 

0.0 

0.300 

1 1) Complex 

format ion* 


CH.COOCJL 

ici},) 2 o§ s 

C 2 HIGH(96%I 

" (100%) 


Freezing-point,,data for mixtures of hexa nitro phenyl min* and irt 
nitro toluene are given by Gina, mu* *915. 

TETRA NITRO DIPHENYL AMINE I » a > t C t H 3 NHC # H a l K>;> 

Solubility or Txtranitho Dimbnyl kmm t* Sbvbbal Soivshth* 

<Ot§v*ritt#«, itii,| 


Solvent 


<**■ c i*W& ™ 

JOO am. m »m »u 


Boivtnt 


/ 


■*». C ‘lAVf:i ** f 

IOO «*•*. «ill Wit At! 

>r, a f ,. ? 


% 



tj-.uo 0.908 

0*201 m#*?H 

0*0244 0«104*15°) 

6*807 13*472 

ci* oil 0.033* . 1 ? e ) 

0*020 0*040 

0*301 0.710 
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^1 2^8 

BIPHENYL, DIBROMO and DICHLORO C 6 H 4 BrC 6 H 4 Br, C a H 4 ClC g H 4 Cl. 

Freezing-point data are given for mixtures of: 

Dibromo biphenyl 4 Difluoro biphenyl (Roselius, 1933.) 

" ” + Biphenyl " » 

Dichloro biphenyl 4 - Biphenol (Grimm, Gunther and Titus, iqsi ) 

" " + Bitolyl " " » » n 

" *' + Benzidine " " » » » 

BIPHENYLENE OXIDE (Dibenzo furan) 9 e H 4 0 g fl H 4 . 

Freezing-point data are given by Cullinane and Plummer, 1938, for 
the following mixtures: 

Diphenylene oxide 4 diphenylene sulfide 

" ” + " selenide 

Diphenylene dioxide 4 diphenylene sulfide 

w + M selenide 

Diphenylene sulfide 4 diphenylene selenide 

M dis u1fide + " disclenide 

BIPHENYL 4 BROMO. CHLORO etc. C.H R C*fLBr. 

0 0 6 4 

Freezing-point data are given by Kiemm, Klemm and Schumann, 1933, 
for mixtures of: 

Bromo biphenyl 4 Chloro biphenyl 

M " 4 Biphenyl 

“ " 4 Fluoro biphenyl 

Chloro biphenyl 4 Biphenyl 

" *' 4 Fluoro biphenyl 

Fluoro biphenyl 4 Biphenyl 

BIPHENYL p IODO O fl H b C c H 4 1 . 

Freezing point data are given by Pfeiffer, Schmitz andlnoue, 1929, 
for mixtures of Iodo diphenyl and each of the following compounds: 
Dianisal acetone, dipiperonal acetone, menthol, <x naphthol, a naphthyl 
amine, piperonal aceto phenone, sarcosine anhydride, tri nitro benzene 

BROMO 1 Chloro, Iodo) ACENAPHTHENE C l0 H 6 Br(CH g ) g . 

Freezing point data for mixtures of Bromo, Chloro and Iodo acenaph- 
thenes are given by Crompton and Walker, 1912. 

C ARB AZOLE (Diphenylene imidc) (CW*NH. 

im grams ale*. .tltnhol clinsolve 0.92 grn. (CeHOsNH at 14°, and 3.88 gms. at 

b. pt. 

100 gms. toluene dknolve 0.55 gnu (CelDtNH at 16.5°, and 5.46 gms. at b. pt. 
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C| 2 h 9 

CARBAZOL.E i i. Ml 

too gins. abs. Alcohol dissolve t. I<» ;;mv C #; H. Ml .it »»»' » i*»». »,. * uni thi»n ( mi,) 

» Quinoline * Fh Jo 

» Kqui molecular Mixture «»! \lrohtd .<u«l thtiiMdtur 4 %^su ptt*i, 

((^H\).;NU at *0 H « J > \ 1*M- h’.if 4H*| il*' h'. l'»j| . 


SoUflUUTV 01 Caiuiazou 

IN \ 

Anna s 

I M* M i % 1 i 

>* !! V 1 N t N ! 

1 9, vm 






i,U; , 

t . It Oil 1* 





U 

i.t , ? 


—.. 



Solvent* 



• i* * lii! 





Benzene.. 

«»>«*♦ 

Ho 

Hm . 

I S " ,* 

i « » t 1 M » 



Toluene.. 

0 , H ” t» 

1 lo 

t tl< 


M ‘ H 1 Ijm 

* ■*!** 


Retltu'4 Solvent Naphtha , 

«♦, Mi$ 

* t » 

tta, 

t» 4 S 

M **»« 1 i 

I..O, 

J 

Crude 

M.Ho'i 

t » * 

- t M 

M ’ i 

,J "** < ‘ « 

l H J 


Heaw Naphtita. 

»M 

to, 

jh , 

M ( S 

» * * i » 



Chloruforiu ... 

i • <9 » 

<0#, 

i 


; . , K 



Carlton <itMil!ide..... 

t . 

1 f 



* j 



\cetone . ... , 

i» S« »u 

f *o. 

* i 1 j 

i » < t » 

»i ■' I t, ' , in 



Light 1‘yt'idtne 1 * *.. . 


t .* ■'» 

! »’ # 

1 * . » 

n-> «i>i 9'< 1 

t.t. M m 


Heavy By rid i tic ( 1 1,., 

I ,U <'•;* 

*11 * 

> i 

, 

j t •> 1 ■. . • 

SO . i 1 i 

1 H - 

Hydrated Pv rid me *t. 

1 ,«>*»» 

0 i 

qh 

*» 1 ’ 

**. * j ? 9* ■ 

t ' 4 ' 


r.arhrm Tt’ti.i < , lih*rhh\.. , 

t . 6 to 

t . 

1 0 

' ” <j O 

j , ?! ■ 1 f, , 



Oa vo Ime.... . 

* * - ? 1 • 

*!•» 

0*4 

•> n 

Of* >» t *• 



Klhcr*.............. 

*» ‘O 



‘ 1 i 

> .,,, 



i ‘ 1 art* th» h*i‘O N A 

. In 

<10 

.1 r.,, 

1 !,» 

• '.'ill. . .. '! 

) i ! • , . ■ !. 


Ua‘ ha*.»’ with » mstu* .•»♦»>! i 

i'h.y |o-j 

«!. ,|.tv 

» - <11 ■ JtM 1 

i-sil * , « V !<* 





♦ . U \ ;nj,u 


A no pros. s.it. %ohi* i *n .f »\tr* i.--- 1 '- \n \ * . u t 
i # u rws. C‘ i; !' ;f \ at / i . *!t, s , - . 


Freozinr-point 4 ata .m* ptv**tt f-r .oitup-, of *\u M.*-»1 •* asm 


In tiiti * 

Uy4r»v|ui n H i 
K*?l i v i 
Ftphf hot *o ?* | 


Acr id me i ? t 

Ant ipyrinHo ? 

Ain hr,iconot Ml 

" a ChryaenH#! tlff 

” f Phonanihronoi iM6M u^SHro pNoio.- - 
IK* ft ZC ft** * 5 i i i Ph* % J3a »t f U i 4 

Chryson#*l 7 »i«) Vi* r\r ■»« i 4 * 4 i 

Di nitro hon/.**n«?si n p> ror.u^ !*-] * ti 

I)i nitrn phonoIt 4 ) Dyr*»-a 11 oI ! 9 * 


‘*MmJ \ ! ■ S 

Jo- * -! H ■ 

F«- - a ■ . • •! .» 

. M t, ‘ 

Tf « MM*- ’ <■* ’«-n 

! r ? * »; 5 f ! * . ’ ■{- ■ 


■O' I*n 
OiaCi' 


«U iHm\ <4) J.-frotnow. ; h Kh-mum v.t 

{ 41 Kremann am! Slovak, i-j Kr^aim. Nut^r, , m m t 

Do hot zky, 1922; 161 Krojnann and Won/* c . 49 n: 17* ! 4 t.» C, 
P.'iSCft], 1921, < 9 } Pf.'lff.T tie! Av*‘iV, *, 2 '*; •- J .,1 pc.Mre.- 
and KirM-hoison, a,, n < 1 1 i Imm, iw *n * Hein-i, At*. 
1947; f 1 ;i 1 Hruni f 


r I ’ 1 a?i 4 


u an 4 tanc, 











THIO DI PHENYL AMINE NH<(C fl H 4 )S. 

100 finis. sat. solution of Thio diphenyl amine in liquid sulfur dioxide 
contain 21.0 fitns. C Q H y NS at ? t°. (DeCarli, 1927.) 


CHLORO AZO BENZENE CICJLN:NC JL. 

0 4 6 5 

Freezing point data are given by Grimm, Gunther and Titus, 1931, for 
mixtures of 4- chloro azo benzene with 9-methyl azo benzene with 4-oxy 
azo benzene and with 4-amino azo benzene. 


NITRO ACENAPHTHENE NO^MCiig) 

Freezing point data are given by Jefremow, 1918, for mixtures of nitro 
arenaphthene with picric acid and with styphnic acid. 


DINITRO DIPHENYL AMINE J,d-N 0 a C fl H,,NHG 6 ll 4 N 0 2 . 

Solubility of Pin it ho Diphenyl Amine in Several Solvents. 

(Derive rones. l«iib.) 



,}m - i: 

r M i»" 4 K c P* ,r 


tins. C 12 H 9 0 4 N 2 Per 

s * i von? 

l' n> fj’ip'i, 

*iaiv**ist at; 

Solvent 

100 gins. 

solvent at: 


' «.«■ 

" w* ' 


/ "”"Ts ' 5 

50 ° "'1 

Water 

U.00 <H 

0. 0084 

t.y il« 

2.118 

6.977 

** 

«■ 

O .0 14 (( 100“ ) 

<:fu:T, 

5 .826 

IO.641 

rihrurji^ 

/. ,UM 

h. ic*»; 

(CJiXo 

0.378 

0.728(30° 

u'Lu*!) 

U?*c 

1 l. '*00 


11.349 

28.665 

ULrtif 

O. 

0.6 1i 


0.245 

0.567(32° 


0. oHH 

U.U/pi 

a:1 4 

0.168 

0.653 

“ $ mo 11 

1 . m 

4-7M 


1.919 

6.352 


BIPHENYL 

i oo grams absolute* methyl alcohol di^ohc 6.57 grams at 19.5 0 . 

urn grams ahs, ethyl alcohol dissolve 9.9H grams at 19.5 0 . (He Bruyn, x8tjj.) 


2^|o 
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Solubility or Hiphixyl m Sm Put a& otitv* ut :%, 
i winter. .'Vfttrt* ftf-t umrM^jr, i*M. 

The determinations were made by the -.ynthefu: method. 

Results for the solubility in: 

Heptane t"af boa In *m! f 14e In *n 3 ne 


t° 

Mt)1 • * c ui H io 

In mt, ml* 

1® 

Htti, f 

tft 3 ft t . #:»J 

n,»i. i rj <r n 

, * in 'Hit, 

b f 


* '«S»IO 
if Am, not. 

26. s 

14-0 

57 ,5 

72.0 

28* 4 40 * 9 

2b 

. 4 

44 * H 

3 S.a 

21 *b 

50-5 

80.3 

3 ft ♦ ft 99 . H 

4 2 

* 9 

9 * -. 7 

39.9 

S 7.35 

bo. 5 

So. ft 

37,7 M .9 

4 9 

» 3 

n 4, n 

43-1 

33 * S 

61 * 6 

8*,ft 

jH. 2 52 . U 

9 7 

- t 

*• 4.8 

46-7 

40,9 

6a. 5 

Bn .7 

so -7 sn. 4 

n 4 

. i 

72, *; 

49*0 

46*8 

04,0 

Ho * J 

49.1 *01 «n 

n n 

• 0 

79 . J 

49-1 

47 * S 

66 * 0 

0 3 » 4 

4 ? .ft b S . 7 

57 

»7 

79.8 

55-3 

66*5 

08 .1 

97.2 

S1 .3 bo .9 

ft 4 

9 

H9, ft 





5H.3 H*.<» 

ft 7 

. 7 

Ob. 4 


Benzene 


Carbon TV 

'trichloride 

p Pit hi 

oro Benzene 

t° 

Hrtt. % Cj 

in Mi, 

c H io 
not. 

1* 

nui, tn.i., 

1,- 1 ii 

in am, *«}. 

F 


" • ‘ '.Z'u 
In *»m » A .<.4, 

37-4 

4U0 


aH. i 

17*2 

27.7 ? ' 

Kwte 

3 < 1 9 2.5 

43-1 

SB.S 


30*7 

90 . 1 

49.1 


9 *># ft 

44-3 

bO ,5 


40.0 

SUM 

91.2 


57. n 

45-5 

62.9 


4 U 3 

n 3 * 4 

99 , H 


ft 9 . J 

49.4 

67.7 


S 3 *6 

71.4 

57.4 


Ho. J 

53-3 

71,3 


57-4 

78.2 

01.4 


Hn.«i 




b 4 *i 

90,0 

on, w 


92 , i 




Oft. 0 

9 4.9 





Freezing-point data 

Ant hracene(13) 

Antipyrine(^) 

Azobenzene(1a) 

Benzophenone fDiphenylami net3K5I 
Benzene(15) 

Bibenzyl + Naphthalene ft*) 

Bromo biphenyl{4) 

Camphor(7) 

Chloro biphenyl(4) 

Dianisal acetone!10) 

Dibromo biphenyl( 12 ) 

Dichloro benzene!8H14) 

Dichloro biphenyl(12) 


Biphenyl t 

DifI tow biphenyl 11ji 

Diphenyl am 1 net 1 

Diphenyl amine f ben/ophraonei pbj 
FI tow biphenyl! ii i 
Naphthalene 1 iji 1 %*, 1 
** f Diphenylibi 
Phenanthrenet %%} 

Picric acid!2* 

Siyphnic aciritat 
Trinitro benzene t 11 
Triphenyl methanei t |t 
Ureal*ii 


I a* vieffemow, 
in 1 Klemm, Klemm 
lb I lee and Hamer, 1*135 1 

•,* * I I i f »mA 


( 1 ) Briegleb and Sc hac hows key, 1932 ; fiat Beck, 
rn 8 , X 919 , 19 x 4 a; ( 3 } Jefremow and Tichomirowa 
and Schiemann, mr „ ( S ) Lee md Warner, urn; 

(7) Maka and Naeai. 10 4a: (Ml MorrW w 


are given for mixtures of 




ACENAPHTHENE C m H 10 , 
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^ 12^10 


Sot.0bu.ity in Several Organic Solvents. 
(Speyers — A»> J. Sci. [4], 14, 294 , 1902.) 



In Methyl 

Alcohol. 

In, 

Ethyl Alcohol. 


In Propy 

Alcohol. 

tf. 


\i 

>. l«*J. 

GO. 

I*). 

(« 

r 

(«)• ^ (C P 

0. , 

. 81.33 

1 

80 o.3<) 

8l. 1 

1.9 

0. 

57 

82.3 2. 

26 0.88 

JO. . 

. 80.4 0 

1 

70 0.38 

80.3 

2.8 

0. 

84 

8l.8 2. 

0 

0 

t-, 

0 

7.0. . 

* 79 * f >0 

7, 

25 0.48 

79-6 

4.0 

1 

20 

81.4 3 

4o i.35 

3o.. 

. 79.00 

3 

.5o 0.72 

79*i 

5.6 

I 

70 

80.9 4. 

75 1.90 

40.. 

. 78.45 

6 

00 1.20 

78.7 

8.4 

2 

60 

80.6 7 

10 2.90 

5o.. 

78.15 

9 

00 1.77 

78.8 

13.2 

3 

90 

80.7 II 

10 4*4o 

60.. 

. 78.3o 

11 

.70 2.35 

794 

2.3.2 

7 

00 

81.5 19 

60 8.20 

70.. 

. 78.60 

*4 

3o 2. 90 

80.77 

40.5 

12 

5o 

83.9 37 

.00 16.20 




In ( 

i'.hloroform. 




In Toluene. 



t*. 


t«t. 

~ t * >r 

(<•). 


(«). 

(H ^ 

(<•). 


0. 


143.8 

i8.8* 

12,7 


9° *7 

12.4 

7*9 


*0.. 


4<>. * 

24.0 

16.0 


90.8 

i5.o 

10.7 


20. 


136.3 

33.0 

19.5 


91.0 

20.0 

i4.5 


3o.. 


13 2.4 

4f).o 

2.5.0 


91.8 

3o.o 

20.5 


4<>. 


128.0 

60.0 

32.0 


92.7 

53.0 

28.0 


5o. . . 


1734 

85.o 

4o,<> 


94.0 

85.0 

35.7 


60...... 


it 9 .3 

122.0 

5o.o 


95.5 

125.0 

43.5 


70 ...... 

... 


. 

.... 


97.2 

180.0 

52.5 


(a) Weight in gram** <*f 100 cc\ of nat, nutation. (//) Grains of Acenaphthene dissolved per 
100 gramn noivoul. frl Gram motamtaa of Ae.tmaphtheno per 100 gram molecules of solution. 


IOOO gms. Aq. 25% NH 3 dissolve 0.07 gin. acenaphthene at 25 0 . (Hilpcrt, 1916). 

100 gms, sat, solution of acenaphthene in liquid sulfur dioxide 
contain ij.o gms. C xz \\ xo at ? t°, (De Carli, 1927-) 

Freezing-point data are given for mixtures of Acenaphthene and: 


Fluorenoneln)(12) 
Hichler*s ketone!ii) 
Nitro phenols!7) 
Picramide (3) 

Picric acid!3) 


Benzil ! i«i* 

Bromo acenaphthene!14) 

Cinaamylidene 
acetophenone!2) 

Chloro acenaphthene!14) 

Dianisal acetone! 11 KlalPicryl chloride!3) 
Diaitro benzene!ill?) Quinone!10) 

Dinitro phenol (7) Nitro benzoic aldehydeli6) 

Dinitro toluene! 1 M7* (SlPiperonilic aldehyde! 16) 
Diaitro xylenetM Vanillic aldehyde!16) 

lodo acenaphthene!14I 


Styphnic acid!3} 

Tetra methyl diamino 
benzophenone!12) 

Tetra methyl diamino 

dibenzyl acetone!11M12) 

Tetryl(s) 

Tetra nitro benzene!13) 

” cresol(4> 

" toluene!1)(9) 

M xylene(5) 


Freezing-point data for mixtures of Nitro acenaphthene with picric 
acid and with styphnic acid and for mixtures of Acenaphthylene with 
picryl chloride and with styphnic acid are given by (3). 


Ill Giua. j<m; <ai Giua. 19 i6; (3) Jet remow, 1918; UlJef remow and 
Tichomirowa, 1927:* ! s 1 Jef remow and Tichomirowa, 19281 ( 6 ) nertel an 
Kleu, 1930; I7I K remann and Haas, 19x9; '81 Kremann, Kbnigsberg and 
Mauermann , mid (9) Kremann and Strzelba, 1921; 1 10) Kremann, Sutter, 
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C| 2 H| 0 

DibromoPHBNYL SBLENIDE ami TBLLUREDE f.H.VIVBr,. 

Data for the solubility of mixture* uf dtbtoinotiheuvl wlei title and ittbromo 
phenyl telhiride in t^n/vne at it ate yivrn bv IVllim 1 «h*» c 

AZOBENZENE i t ram; i 1,. % ; ■ 

SOLUBILITT or I HAH S in V^i-'RuLe* 

Solutions or firm Italian* *‘limittint Uu« 

ANl* O'ONTAINIW* SOI* tOH f ttLUft tt»* AT 2* ’ ■ 

■JUS" ?.*>■, 

Results for ajueous soltmnns of; 

Cetyl !*yr id i urn Ch lor i * 1 ** alone C**t v l !yr td * mr. ♦ Vo’l 


CM. t.qulv. 

im. Ho ; 


prj- ; X * #r 

■io « 1 % 

cnyl pyrttVw ‘htorltn* 

f.mna iWriifTfif 


o..<Sh* ' 

’*#' 4 -o • rlsi 

prr i t l.*T 

prr ISM' 

n i s 0- 


i»«-- H, t 

0.0 

0.000024 

o*o»>o u 

0 , 00 *2 

0 - ,0004s2 4 

0*00072 

0.000026 

0 ,ee 11-4 

O ■ juo 4 2 

O ,002 4 *0 

0 . 0009 % 

0,000015 

5 *. 004 1 H 

O . 0 *' 4 2 

0,4M.SOL42 

0.00104 

U * 01 jyt/4 H 

o.OOO 11 

0,010 

0 * 000*4 7 

o.oo no 

O.000070 

y ,00104 

0,010 

0 ,0 O l 0 * 

o.ooiho 

O.OOU 475 

0 , 004 |h 

0 * o| 0 

0,000 71 

o.oo-coS 

0 .0002 OH 

0,000 41 

O . O 4 2 

*.». iaiot‘O,! 

0.00410 

0*000554 

0*00 104 

O ,0*2 

e ,000 j ^ 

0,00714 

0.0010 ^ 

O » 004 1 h 

0.0 12 

u,yoyca* 

0,0143 

0*002 14 

0,000 

0*1 M 

w,000020 

0*0209 

0.00 *20 

0.000 4 4 

O » 1 is 

0 t yoi*oLa 

0.0314 

0,00502 

tl *00)0*1 

0,10 

M * moo 1 h # 

0.0500 

0 .goMO 

ii. 004 t h 

W , 1 0 

i» ,000710 

0.1045 

U.017H 

0,000*1 

O * * 2 

0,oyy 075 

0,20h0 

0 , 0*74 

0, *ua 04 

0 * 42 

O , 00021*5 

0. 31-40 

0 * 05 hC» 

0 ,0Oi| lh 

y, *2 

e , 0007 'hh 

0.4480 

0.1000 





Similar results are also ifiven for the **oh?ht!n.y of tram a/.o hefuei 
in cetyl oyridium acetate and sulfate 4 f a*‘‘ and tn *■)«*** nr» *u»luf ions « 
the bromide and chloride at \*°. 

Solubility of Trans hzomnztm in aqukouh Solutions of arrroNii at 2 ** m 

lH*ru«y, |W,« 



U*s. pir 100 igpfi. m 

- 4 d. 



tins i 


, ■» 

■ 4 , 


h'-o 

H«*U 

52 K ! 4 n ;* ^ 

HTv 



r o 

! 


54 

* 1 

0*0 

45.3 

Jit 

• 4 

7 * 

.A 

O 

• UM'I? 

67 

.8 

17.5 

14.7 

U 

*y 

•HH 

,0 

O 

,Oi *25 

60 

.1 

16.3 

3.53 

O 

.** 

100 

,14 

U 

. WK44 4 

42 

.2 

57.3 

0 .28 
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Solubility of Azobenzene in Several Alcohols 

(I lnuucicw, 1894.) 


Solvent. 

t°. 

Gms. (C«HjN) s 
per 100 Gms. 
Sat. Sol. 

Solvent. 

V. 

Gms. (C 6 H 5 N) 2 
per 100 Gms. 

Methyl Alcohol 

U li 

9-5 

3-8 

Ethyl Alcohol 

10.5 

Sat. Sol. 

5-88 
5-42 

6.02 

Ethyl Alcohol 

10.5 

9-5 

3-95 

5-29 

Propyl Alcohol 

O iC 

9-5 

10.5 


Solubility of Azobenzenes in Water and in Pyridine 

(Dchn, HJ17.J 


Solvent. t”. 

Water 20-25 

Pyridine 20 25 

Aq. 50% Pyridine 20 25 


t»ms. huch Compound (Determined Separately) per 
100 Gins. Solvent: 

— - — - , . . a _ _ 

Azobenzene. Diazoamino- Dimethylaminol 
benzene. azobenzene. 


0.03 

76.44 

16.78 


0.05 

136.7 

67.7 


O.Ol6 

27 .90 
4.51 


Solubility of Azobknzknk in Several Solvents at 25 °. 

(Hartley, 19(58.) 


Ora. C u ,H l 0 N 2 per 

100 pan. nut. aol. Solvent 


Oms. C 12 H 1 q N 2 per 
100 gins. sat. sol. 


Benzene as-o(i) a Decane 15.6 

Pyridine su.u n Hexadecane 12.*2 

l 1) Solid phase U-^H^N) 


Sos.unsi.xTY or Azouknzknk in Several Solvents. 


SoIvnU 

c 

(ims. <kH.vNa.C4II? 
prr j(M> sms. lolvmit. 

Authority. 

Amyl acetate.... 

7 . > 

44.1 

(Krober, 1919 .) 

Methyl butyrate.. . 

>5 

67 . % 

» 

Methyl formate.. 

7 $ 

4 (>.(i 

» 

Carbon tetrachloride... ., 

7,0 

7.83 

(Pawlnwski, 1914 .) 

Chloroform... . 

70 

16.7.4 

» 

Hthyl alcohol (ubn. 

70 7 5 

9.7.5 

(Pucher and Dolm, 1931 .) 

Kcjui. mot. Mixture of 
Kthyl alcohol t Quinoline. 

70 >5 

7 , 7.9 

» 


SoX.UASX.STY OF A/OIIKNZKNK IN lltJBBER. (Brunt, 1931 .) 

Mixtures of ay.oben/.eue and rubber wens heated untill homogeneous and then 
cooled to incipient crystallization, 

tr «*f <;«»» t*n x,l.h t" «f (;„ir 5 N, ! ojb, r<>r cms c (1 ir & N,o B re 

«ry*L prr itMi Km«. intUiur. erya. per tiu> %\m, mtuiirr. eryst, per ioo gins, mixture. 


69.0...... 100,0 67.7.. Bo.o f><).2. 5 o.o 

68. 9 f >. 98.0 66. *. 7 i.0 5 v». i. 4o.o 

68.6.. .... «p, o 65.7. 70.0 43.4 . 3 o.o 

68.6.. .... 90,0 63 . 1 ,.,.. bo.o 


Data for flu* distribution of a/.obenzene between hexane and methylalcohol 

are given by Pentchke, 1976. 















Freezing-point data are given for manure** •«>* Aj^mjirue asd: 


Acetic acidlaM j;|i 
Azo naphthalene!is I 
Azo toluene!15 1 

Azoxybenienef p! 

Ben2al aniline!is* 


CtnnjunyIid me 

arri^phen-ine •■ * ' 
Difcrazyl! *n jo) 5 i* 
Omit ro t’**a/ r*ft**\ 7 -■ 
ftini! r« t^lnenr*?* 


Benzene azonaph 1 ha 1 ene t % »D1 c h l or a*'** si* ar td u *5 


Benzoic acid!13I 
Benzil!17 1 1iH> 

Benzoin!18 1 

Benzyl anil inet 11 UoH 11 1 

! Ut I I*. I 

Cinnamic acidtn! 


Dinitr« phenols* 

D t me 1 ho t >" *> 1 1 11 =-»* &e 1 % * 
Diphenyl \ 1 1 
Diphenyl ^s* f - 1 
Hy*lr»rpitnnnrv 1** * 
Nnphtfcnltt « 

Saphi hylaenn^- 1 i-m 


** 1 1 rn j-*en<»! *4 1 m 1 

\ i ! f i t . i 1 sir fir* 1 *| } 

r> roe .tt e ?■ hid i in 1 
l‘yr-^iil to! s i,i j 

l*l« r ie a* 1 4 * 141 
Ren**rv Hiol ? 4 ^ * 
dal u yt t»- at id f 11 ? 

$1 %! Pen** •: 11 i |« i 
Jur*. tsii a* t 4 <tti 
T«*l aa**i 1*; ? 

To* uy! 1 * a*' \d ! i f i 

Tr» fMs»r .%t 1 j|11 j 1 

Truntr !,dumH*’73 


III Beck, *004 *, i a* Bradley and M.iro*, im; * * ■> Hr uni and »*-»r n«* 48*14; 
(4I ErWsnmeyer and Leu, tu.Ml *£* im bin* and rfeerrh 1, nm; 

(7) Giua and Regguni, a*#2p; *H J * tar* 11 i and *\i!/*-»Ur 1. iH«ju; WJ Bartley 
and Stewart, mm*, t ioi flannel Pi*! t, i*#m, Ud I *-%.*»' * 44; •« iji 

Jaeger, 1407; (13! Kremann and /erhner, ti** Krrjaann, #Vrfmer and 

Weber, 1924; U5I fractal and Sormund, \h \ 3; * 10) Pfeiffer, Angem, Wang, 
Seydei and Quehl, 19.10: U?) Taman n and Bo!nahuar, tm**; Vanmuuie, mu* 


CHLORO DIPHENYL AMINE P nr,!l 4 Mi!'JL . 

Freezing no ini data are given by Chapman and perr,«t t, som L“f M at 
lures of p chloro diphenyl amine with <ltphenyl and with It \> 

chioro phenyl artrie, 

DI PHENYL D! SULFIDE 

Freezing-point data are given by drirr, ciuMhrr %ie! # lau?n* i-ru, for 
mixtures of diphenyl disulfide and dibenzyl. H*va» U -* t m n*«ur*"i of 
diphenyl sulfide, selemdt*, tel I unde iftd diphepyl <av r at*' given by 
Pascal, tou. 

PHENYL ETHER 1 .. 0 . 

The critical solution lemperature of 4 mu in re of phenyl n her and 
iso amyl, benzoate is *l.etat, nga.i 

Freezing point data for mixtures of phenyl ether w»th diphenyl methane 
and with diphenyl amine are given by Urimm, bum her tnd f m w., im* 
Results for mixtures of Phenyl ether and in tmro benzene 4 fe given ity 
Sudborough and Beard, iqu. 

HydroxyAZOBENZENE C«H ft .N: NX%1U)H. 

1000 cc. sat. solution in H3O contain 0,0^25 R m * XX*IM>H -it 

1000 cc. sat. solution in Hj(> sat. with <?*IU contain t*.tuXi mn, I'dUS-N. 

QH4OH at 25 s . 

^ JODO cc. sat. solution in C#H# sat, with IM> cotmiin 15.20 gnm. t’.IUNXN. 

CeH^OH at 25°. ^ ' d''4»i»rf, «.'•*.(! 1 

Distribution results for hydroxyazobenzeno brtworn lienzeiie 4ml water gave; 
cone, m C*H* 4- cone, in H*0 » 539 at 35®, ih«?mrr. 1^11 

Freezing-point data for mixtures of oxyazobettzene with mim mo beeseae 

AflHI with *m * **j*,~. fta,^ _. jh m. i « . .. » 
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AZOXY BENZENE C 8 H 6 (NON )C 6 H 6 . 

Freezing-point data for mixtures of azoxy benzene with bromo dinitro 
benzene, with dinitro toluene and with trinitro toluenes are given by 
Giua and Guastella, 1925. 

BIPHENOL H 0 C a H 4 .C 6 H 4 0 H. 

Freezing-point data for mixtures of biphenol with benzidine with di 
tolyl and with dichloro diphenyl are given by Grimm, Gunther and Titus, 1931 


NAPHTHYL ACETATE CH 3 COOC 10 H 7 . 

Freezing-point data are given for 

a and P Naphthyl acetates + Acetic acid(Kendall and Booge, 1916.) 
p Naphthyl acetate + Picric acid (Shinomiya, 1940.) 

» " + Tri nitro benzene " " 

” M 4 - Tetra nitro benzene” " 


METHYL NAPHTHOATE P Q^o^COOC^. 

Freezing-point data are given by Shimomiya, 1940 for mixtures of fcJ 
methyl naphthoate with picric acid with trinitro benzene and with tetra 
nitro benzene. 


BENZOIC ANHYDRIDE (C 8 iI 6 CO) a O. 

Freezing-{K)int data are given for mixtures of benzoic anhydride and'* stdfuric 
acid by Kendall and Carpenter (1914). 


METHYL ORANGE H 2 NC«H4.Na.CeH<S0 8 Na. 

xoopns. H a O dissolve 0.02 gm. methyl orange at 20-25®. (Dehn, 1917.) 


pyridine 
aq. 5o% pyridine 


1.80 

5**5 


QUINHYDRONR C s 114 < >*, C 6 1U (0 H ) 8 . 

Solubility of Different Samples of Quiniiydrone in o.oi Normal 
HyijHOCXILOIUC Ac ID AT 1 H«. (Sorensen, Sorensen ami Liuderstrom-Lung, 1921.) 

The samples were prepared by mixing alcoholic solutions of definite molecular 
amounts ol the two constituents of the compound. Tim resulting precipi aes 
were filtered, washed with alcohol and rapidly dried. The saturated solutions 
were prepared by constant agitation for periods of 4 *9 hours. 

Mul'. p e r m*r _ - tools. per litor_-- 

Smnjitp N* Onlnhydroiu*. Ilydrmjalnant*. Sample N\ Qulnhydrone. Hydroqalnoue. 

UKL I.... <>.owJ*6 o.oi.'iiR GL H.. o.oi3oi ° 

UKL II... 0.01:171 o.oiJo'J! G-Ill . o.oi 3 o* 

CL 1. 0.01*76 0.01*67 GL IV. 0.01*98 0.01307 

CL la. ... 0.01397 o.orjsjS 






C1 2 Hio 0 ^ 
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QUINHYDRONE C 6 H 4 0 2 .CJI 4 (OI lb 

Data for the solubility and dissociation of quinhydrone in water at 25° 
are given by Luther and Leubner, 1 q 12. Liter experiments at i$° t 2%° and 
35 0 are reported by Berthoud and Kunz, 1038. These latter authors describ 
the difficulties of reaching equilibrium, both from above and from below 
and found it necessary to use 0.001 n HOl as solvent instead of water in* 
order to avoid persistant colloidal opalescence in the solutions. They 
give the following results for the solubility of quinhydrone in water 
(0.001 n HCD and in aqueous solutions of hydroquinone. 


to. Mol. Hydroquinone 




liter uq. solvent U>‘ M 

. 

3 f,F - "A 

0 .o(" 0.001 

n HCi) 0.01224 

0.01870 

0.027HH 

0.00781 

0.00Hot 

— 

— 

0.01562 

o.0067s 

(MU 27 l 

0.02154 

0.03125 

0.00447 

0. 0 O 14 S 

0.01711 

0.0625 

0.0027 4 

0.0060b 

0.oil 60 

0.125 

0 . 001 60 

0. 00 <??S 

0.007 t? 

0.250 


0 .00242s 

0 . 004 ’ib 

1 solubility 

of Quinhydrone in aq. 0.01 

n H,,*S /) 4 is 

o.mHi gm. mol 


The solubility of Thymoqu inhydrnne in aq. o.to n B«‘Uo.oq qKV*I in 
0.00276 gm. mol. per liter at *k°. (Buimann and Muus, nu.j 


One liter sat. solution of quinhydrone in wafer cnotains gm, 

mol. C u ,H 10 0 4 at 20°. (Brodsky and Alfero, 

SOLUBJULITY OF Q UJt NH TDitONK IN AtiOKOUS I'TKtt ALCOHOL AT 21* , 

(Moci.nKy *nd Al Itl.-jl.l 


wt* % 

In m* fwlmu 


i«»r 1 ! 'ft „ 


■CL 

d. 


25 .55 

40 .Hi 

71 - U 


u .0 t to 
o , obrsi 
o.u 5 H 


DIPHENYLAMINE (t^l^NIL 

RKCIFKOCAJL Sou’iiiun ;vvi am* Win n, m swim ttr 

Ml TIIOSI. 

(('nmjtHll 4nd *trf tifwv*. **»* { ; 


t\ 

Vm%. tt'dMi K*H 
|*rr lew Cam. 
MUlurr. 

r, 

ten* 0 

Jarf )r*» i» 5 «Ti 

Mttlnfe 

r 

t.wi, Hqilr-S'll 
£*■# »•*, Mn* 

•M # if, ufr 


1 .48 

305 rrif. 

t. 47 5 

' 61 

MS .*S 

264 

.L 4 <> 

.*<>4 

62, $ * 

-M 

CfC* J t 

27s 

5J12 

200 

7 l • 

t a 

U* O V 

207 

16.50 

2 Scj 

s * os 

i 3 -* 

*<;* in 

.m 

45,16 

* 4*1 

sit 



Similar data L»r the 

ny dent . dipliem 

S.iittmr i rihi-i 

and di 

plu’IH l.imosr f* 


Lupemafie are uiveit !»y i ampHii, o#t 7 



Solubility of Diphenylamine in Water. 

(Desvergnes, 1928.) 


t° 

Gms. (C 6 H 5 )gNH per 
100 gms. H 2 0 

0 

0.003 

IS 

O.OO316(1) 

28 

0.007 

SO 

0.012 

85 

0.032 


(i) Thiel, 1929. 

Solubility of Diphenylamine in Aqueous Ethyl Alcohol. 

(Desvergnes, 1928.) 


VOX. % 

d 16 Of 


Oms. (CflHjDpNH Per 100 gns. aq. C P H R 0 H at: 

AQ. C 2 H 6 0 H 

AQ- 0 £ >H 5 0 H 


J 

28° 

40° ' 

29.9 

0.9696 


0.003 

0.005 

0.007 

3 B .9 

0.9532 


0.007 

0.089 

0.22 

52.4 

0.9313 


0.213 

O.761 

1 .24 

68.6 

0.8939 


1*395 

5.025 

7.63 

77 .i 

0.8724 


2.477 

8.764 

15.55 

87.1 

0.8430 


6.510 

23.054 

109.6l 

92.0 

0.8272 


9.825 

38.621 

223 .29 

96.2 

0.8112 


14.545 

64 .207 

317.20 

100.0 

0.7914 


26.269 

95.842 

385.83 

Solubility of Diphenyl Amine in Various Solvents 




(Desvergnes, 1928 .) 



Solvent 

d is or 

Oms. C fi H fi NH per 100 ^ ms . 

solvent at: 

Color of 

solvent 

'c? 

28° 

40° 1 

solution 

Ethyl acetate 

0.9048 

135,218 

306.79 

— 

pale amber 

Acetone 

0.7998 

239.830 

298.59 

— 

pale yellow 

Methyl alcohol 

0.8055 

26.708 

122.98 

516.55 

pale amber 

Benzene 

O.8826 

110.674 

277.99 

416.67 

n 11 

Chlorof orm 

1 .4887 

86.545 

206 .26 

— 

wine red 

Anhydrous ether 

0.7193 

140.576 

324.79 

— 

pale amber 

Pyridine 

O.98OS 

217.626 

306.91 

425.62 


Carbon disulfide 
Carbon tetra 

1.2723 

112 .452 

314.12 


dark violet 

chloride 

1.6012 

27.734 

122.63 

— 

Toluene 

0.8733 

85.794 

227.65 

315.72 

pale amber 

B Xylene 

O.8683 

49.976 

163.14 

247.85 



Solubility of Diphenylamine in Several Solvents. 

,, , , jo Oms. (C*Hj)«NH Authority. 

Solvent. ■ jx*r 100 Gms. Solvent. 


Water 

2O-25 

0.03 

(Dehn, 1917.) 

Methyl Alcohol 

H ‘5 

45 - 2 

(Timofeiew, 1894.) 

u J tt 

K). 5 

57 - 5 

(de Bruyn, 1892.) 

Ethyl Alcohol 

HO 

39-4 

(Timofeiew, 1894.) 

it U 

19*5 

56 

(de Bruyn, 1892.) 

Propyl Alcohol 

14-5 

29.4 

(Timofeiew, 1894.) 


Solubility of Diphknylamine in Hexane and in I'akhon Disulfide. 

(Kurd. 18*14.) 


t\ 

Gma. NH(CiH.)t. 

|H*r 100 Urns, Sol. in: 

r. 

Guo. S'HU'dbt, 
jwrr uxj (inti s<4 m* 

—"60 

Hexane. 

1 -3 

0 

Hr\ 4 iir 

2 .() 

t s 7 , 

.i.i -7 

0 

1 


2.2 

+10 

.i-H 

40 ..H 

-40 


8-8 

20 

ft. 7 

ftO , () 

-30 

0.5 

7.2 

80 

l.D« 

76 

— 20 

0.8 

12.5 

40 

47 

... 

— 10 

1.4 

21*6 

* 5 ° 

94 

* « <. 


freezing-point data are given for mixtures of Diphenyl amine and: 


Acetanilide*^ Diphenyl methane*?) 
Acetyl diphenyl am i ne 1 4 1 ** et her 1 7 1 


Antipyrine*ao) 

Arsenic trichloride*28) 
Azobenzene*10) 

Benzoic acid* 2) 

Benzene* $a)*6) 
BenzQphenone*10) 

” + diphenyl (HM ib) 
Camphor*31> 

Cetyl alcohol* at) 

Chloro dihydro phen 
arsazine * 28 5 


Diphetiyl * iH) 

M f benzo phennne*iH) 
Ethylene bromide*&) 
Guaiacol(a 6 ) 

Hydro^tiinone*16) 
Naphthols* 4 % * * toi 
NaphthaleneU9H oU 
Naphthylamine* **;J 
Nitro an isoie*^41 
N11 ro naph 1 ha lent' U H O 
K \ t ro phonoi s (11* H 1 u J 


Chloro nitro bensenr l u iNit ro twflt.t cryihrtiol 
CinnamyLi<U;ne aceto 1 <' 1 

phenonelO Nitro n»lu<*n<*(M 

Cresol 8 ( 2 H i I’.tr.if f m«*ui) 

Dichlor anllineltol t>h*‘tunihr«-n**i t *! 

Diethyl diphenyl urealul Dwiwl Ijj I 
Dinitro benzeniMH) Picric ,uidut."u.i 

" phenols*ib) 


toluene*bH 30 ) 


DiperonalIj? I 

i-h.-nyl diiwMhyl pynuolonho) 
Dyrot at »n ho 1 f \ 6) 
l^rogal lol i 1 6 ) 
iju munef I? I 

Ke?»on: mol! i 6 J I pU I 14 I 

* s 4 rreal 14) 
ttaivimne anhy»in le*a«>l 
T r u hi or »tr. r t i r a*: 1 41 1 $ ) 
phrnulI u, ) 

I rtmef hy 1 trin itramtne*34) 

Tnnii ro phenol l u,) 

Tnmtfu nhnmty propionic 

.11 id et hy 1 e*i % t*r 1 la I 
Fr m m ro t oIncite 1 h t 
I'rea 1 1 4 M 1 ia ! 

’* 4 rerom iftuDuj 1 
Id'*'! han < lH;uM 2*;I 


*i) Angeleu 1 , lows; * 2 ) Bankov, 4 # 11 *; 1 11 Battr-lli and Mart melh, itstts; 

*4) Boesken, en*i l *$) Bernoul 1 1 and not 1 a 1 Brum, 1 ; fljf 

Dahms, 189 s; S?) Grimm, Gunther and Fun*;, i#u; 4 • • 5 Gam, iug fDuia, 
1917 ; flu) Cl nia ami Chore In , Uid Mi) Gma and Gua-nella. inn *u) 

Her tel and Rttmer, 19 . 40 ; *H) Hrynakowak 1 and Adamant-., ieu; 

Hrynakowski, Siazewsk* ami 8*myt . ini; * knran, an *Ywinn and 

Schadinger, nm : *17) Kremann, 8n«e, mivHIm and D*m<.o,v*ky, sw; 

USI Lee and Warner, 1 *.u; *19* Narhut t . i jo; ( 5 ra 1 MjvMd. hm»; Util 
Pfeiffer and Anger**. *w*>: *21 I Palaz/o am! - 2 ' phtlip, 

j19UI; fid) Busch in, t 420b; Lm 4* Idea km. Pum km and Banara, 

Ida?; *25) Pitwhin and Ureb insrh 5 k *** # 1 ut, t , 1 ^ ’ he oh hi and Vair:, 
192b; (271 Pusehm and /av^hriuvu , i <m «, hi%* k5n iM llr.uawjvu:, 

1930; *2d) Holoff, ) u-i kh**mb*4dt , 4*2^; * Inn, 1 o G * Q) 

Tinkler, 1 914; *af ( LrbannM, » mu , 1 **,» Irt^nr.H ant l* **>*■’* oawro i«m: 
*35) Vignon, 1894, 


Freezing point data are 4 Ho given for 
Diphenyl methyl am in* + ^iran-iey, 
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Solubility of Diphenylamine and also of T riphenylamine in Carbon 
Disulfide. (Arctowski, 1895.) 


NH(C#H 4 ), in CS 2 

NCCbH*), in CSj. 


Gms. per 100 


Gms. per 100 

-88-i 

Gms. Solution. 


Gms. Solution. 

0.87 

-83 

x.91 

—117 

°-37 

-91 

1.56 



— 102 

1.24 



-II32 

0.98 


DIPHENYLAMINE BLUE. 

Solubility in Several Solvents at 23 0 . 

(Szathmary de Szachinar, 1910.) 


Solvent Gms. Diphenylamine Blue 

per 100 Gms. Sat. Sol. 

Methyl Alcohol 0.385 

Ethyl “ 0.230 

Amyl “ 0.049 


Solvent. 

Acetone 

Aniline 


Gms. Diphenylamine Blue 
per 100 Gms. Sat. Sol. 


O.177 

°-395 


AminoAZOBENZENE C«H*N: N.C.H 4 .NH,. 

Distribution results for amino azobenzene between benzene and water gave: 
cone, in C«Ha - 5 - cone, ill HjO *» 3,173 at 25 0 . (Farmer and Warth, 1904 ) 


Freezing-point, data for mixtures of p Amino Azobenzene and: 


Amino benzo phenone(i) 
Azoxybenzene(3) 

Chlor azo benzene!4) 

DimethyLpamino azobenzene(3) 
Dinitro benzene(3) 


Nitro chloro benzene^) 
Nitro toluene(3) 

Oxy azo benzene(4) 

Tri nitro toluene(2) 


(1) Erienmeyer and Leo, 1937; (2) Giua and Angeletti, 1921; (3) Giua 
and Reggiani, 1925; (4) Grimm, Gunther and Titus, 1931* 


a ACETNAPHTHALIDE C 9 H 3 ONH(C 10 H 7 ). 

Solubility in Mixtures of Alcohol and Water at 25 0 . 

(Holloman and Autusck — ltec. trav. clum. 13* 289, 1894-) 


Vol.% 

Alcohol. 

Gms. per 
too Gms. 
Solvent. 

$p. Gr. of 
Solutions. 

Vol. % 
Alcohol. 

Gms. per 
100 Gms. 
Solvent. 

Sp. Gr. of 
Solutions. 

IOO 

4.02 

0.7916 

65 

I.78 

0.8977 

95 

4-31 

0.8150 

60 

1 *44 

O.909I 

90 

4.11 

0.8344 

55 

1.02 

O.920I 

Bs 

3.69 

0.8485 

5 ° 

0.71 

O.9290 

80 

3.18 

0.8624 

35 

0.25 

0.9537 

75 

2-73 

0.8761 

20 

0.09 

0.9717 

70 

2.31 

0.8798 

10 

0.04 

0.9841 


Constant agitation was not employed. The mixtures were allowed to stand 
in bath and the solutions analyzed after different lengths ot time. Formulas 
are not given. This applies to ail determinations by Holleman and Antush. 
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HYDRAZO BENZENE NHiN'tH^H, . 

Freezing point data for mixtures of hydrazot.en/rne* with *lit»*nzyl 
with benzai ani! iat* an* p iven by Rascal and Nornmnd, i a-t, y 

Results for mixtures of hydrazo benzene and brnmut an* \t lV( . n hy 
Vans Tone, 1 *>i .<. 

BENZIDINE N H a . C # H 4 - 0.1 ? t . N 11 ,. 

ioo gniH. ahs. Kth\l Almhol dissolve 7.68 gms, Druxidinr at joo>, tfuehvr *n<l IHhn ini 1 
100 gins, (^uiiioiinr « por; ** » *, J *' 

100 gnis Kqui. Mol. Mixture of C s H 4 OH <uut Quinoline dissolve 47.u 3 gmn, Brn*tdine ;it 

(Purhrr and D«h*i, mail.) 


Free/, inu point data an* p 1 v»*n f«»r mixture*. of m»« and: 

Rich loro biphrnvl hirircr. further and J’imis, hu.i 

I) i phenol 

Ditolyl 

Mich ler 1 s ket one t I‘fe x f f or. 1 024. 1 

Tetra methyl diammo h#*n/.n phonon** t i'feif f*M*, oor«b#«l and Aty»*rn, 


BENZIDINE HYDROCHLORIDE ML J *,,!!* d* f1 M,ML .fl** 1 

SOLUBILITY OF Hlttf/IOINX !1 YtHktx'Ht.UK I tig ix Agt’xouo P.al.PTtoNj; 
Ol* iiVMun'KtOM I* u tU AT 

Hr i ifi< -t V* *; ! J-. 5 J,*# . •• 


HmvmJt’y jh •., ■./>*. ,n .ot i ;,*r 

*'«• J * d ■ 18*-"« •*!.•»*. *•»}•■ j * hm 

u*uL H,, r 0 

S. ft07 
*) .H*;y 

BENZIDINE SULFATE Nif^UlL.CJf 5 . Ml, so,it. 

SottmiuTY or Bknkimnk Sot.rAr« ** Wao» - *»d t:brt»u* t mo. 1 

, t *■' ■** m n 

Urns, Hrnxmint 1 ’ Sulfate per Din .., t . **,*»:Ju »>,utf *4 *1 * # t * «*.»({<> 


Solubility of spilfatx «# hytuav > lan-vtumn m 

HYDkOCMLUftlt’ hi- X U AT 2* 



inti-mm mn w**«: Uu 

P*i'*y. : 


damnify <»f 



r*« loot 

A 4. HI 

J**r tdrV) *g*s„ sa% Wj. 

A i, 1 * 1 

F f f J *>i mi-. 

0 , 0 r H ff 0 ) 

0.0 


1 . ah? 

toif; 

t»*S42 

*; . f, ^ 

1 ,774 

o.sio 

O. »4 Z 

V 

i ,%m 

i .009 

1 .2S t 

* ■ *UJ 

1 .1199 

2 .074 

l .790 

i 1 .1 i n 

4 .400 

2 . has 

1 . >M 0 




n . oi o 

-»* t ?z 
1 . .s »* #> 

S • ** *• H 
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C| 2 H| 2 0, 


BENZIDINE HELIANTHATE 

1000 c.c. H a O dissolve o.a 45 gms. of the salt at 2o-a5 w (Stork and Dehn, 1918.) 

NEROLIN C 10 H 7 OCgH 5 . 

Freezing-point data for mixtures of nerolin with dianisal acetone, 
with tetra methyl diamino dibenzyl acetone and with tetra methyl p 
diamino benzo phenone (Michler's ketone) are given by Pfeiffer, Goebel 
and Angern, 1025. Results for mixtures of P Naphthol ethyl ether and 
cinnamylidene acetophenone are given by Giua, 1916. 


PHENO BARBITAL (Phenyl ethyl barbituric acid,Luminal ) flHC 0 NHC 0 C(CgH R HC fl Hp)C 0 

Freezing-point data are given by Pfeiffer and Seydel, 1928, for mixtures 
of pheno barbital with antipyrine, with dimethyl amino antipyrine, with 
pyramidon and with sarcosine anhydride. 


PIPERONYLIDENE DIACETATE CH 2 O g C fl H 8 CH(OCOCH s ) 2 

Freezing-point data are given by Jorissen and van der Beek, 1924, for 
mixtures of piperonylidene diacetate with acetic anhydride and with 
pi per on a l. 


AjNILINE S) NITRO BENZENE MONO SULFONATE etc C fl H 5 NH 2 .N 0 2 C e H 4 S 0 3 H. 

Solubility op Arylaminb Saxts op Nitrobbnzbnb 
Mono Sulfonic Acid, Each Sbparatbly, in Watbr. 

(Keyworth, 1037.) 

0 Gms. Compound 

Compound Formula m.pt. t ^ 1 qq # sat# 8 oi, 


21 Nitre benzene 

Sulfonate of: 






Aniline 

C a H 5 NH 2 .N0 2 C 

a H 4 S0 3 H 

222 

20 

1 

.51 

-q Toluidine 

C e H 4 CH 3 NH 2 

II 

193 

15 

1 

.93 

0 

II 

M 

195 

15 

1 

.40 

P " 

II 

It 

222 

22 

0 

.83 

a Naphthylamine 

c 10 h 7 nh 2 . 

II 

221 

17 

0 

.55 

f, 

II 

II 

250 

20 

0 

.27 

Benzidine 

« CflMHJg 

II 

300+ 

15 

0 

.15 

Tolidine 

(Nn 2 CH 3 C e HJ 


&J1300+ 

21 

0 

.25 

Di anisidine 

(CH 3 OC.H.NB 2 

) 2 . NO 

X)j280 

11 

0 

• 00 

i Xylidine 

<CH.) a C.Ofi 

i» 

2 

185 

15 

0 

.72 

0 Chloro aniline C1C 6 H A NH 2 ' 

H 

204 

15 

1 

.35 

P " " 

M 

II 

234 

17 

1 

.19 





C, 2 H,3O3 ™> 

ANILINE BENZENE MONO SULFONATE etc. C # H b NH e .C # H f> 90 3 H 


Solubility of Akylamin* Salts of Bbnzbne Mono Sulfonic Acid, 
Each Sepahatslt, in Wates. 

(Keyworth, 





0 

Uw», rowpuund 

Cow pound 

Foma la 

St. Pt, 


ptr 100 pm. me. #ol. 

Benzene Mono Sulfonate of: 




Aniline 

C 8 H s NH £ .C e H fi S 0 3 H 

240 

X9 

11 * J 

q Toluidine 

C e H*CH s NM g .e,H 5 80 s H 


19 

20.0 

m 11 

1 

II II 

H3 

Itt 

9 . 1 

P 11 

it I) 

20 S 

lb 

7.4 

a Naphthylamine 

C 10 H 7 NH 8 .C # H,S 03 H 

3 J 4 

14 

0.77 

P 


34 » 

14 

0. SO 

p Nitro toluidine 

NO,C a H,CH,NH,.C-H 0 !» i H 

223 

is 

1.84 

SI Nitro aniline 

NO*C:H®HH t .C e H.SO,H 

-Mb 

IS 

OHS 

m Xyiidene 

l CRJ»C e H s Nll 8 .CJi b S() 3 H 

3:0 

is 

1 * 4b 

Benzidine 

(ci.Rtg e .c a ii & so a H 

jaoT 

lb 

d.S9 

0 Tolidine 

[NLtCH 3 )CJi!] b .A? # H b S 0 ,H 


IS 

1*45 

Di anisidine 

ICH,OC.H 4 NH..r„.C 4 H.Su.H' 

377 

18 

2. 1 I 

m Phenylene diamine 


320 + 

17 

19.0 

P " " 

" " 

iaof 

10 

3*57 

p Chljoro anil ine 

cic 0 H a NB,.(: e H ft ao s H 

3;*$ 

241 

3*51 

a " 

If II 

Aim 



y Cumidine 

(CH.I-CHC 4 H,NH,.O.H,SO,H 

Ail 

lb 

2 * 0 J 

p Anisidine 

CH s fc'H.NL.C 8 H,S 0 3 H ' 

ifla 

ib 

ij*b 

p Phenetidine 

C 8 fl ft 0 CH NHjj.C H 

ill 

17 

31*0 


Results similar to the above for Arylamine Halts of ct Naphfhol ,4, 
Sulfonic acid (Nevile and Wiother's acid) and for Aryl amine Salts of 
Acetyl amino naphthalene,4»sul fonic acid, using, however, an ho! vent 
aq. 1% acetic acid instead of water, are given by Forster and Wat non, 1927# 
Results for the solubility in water of Ary! amine salts of a Naphtha!,a, 
sulfonic acid (Schaffer's & acid, m. pt. u$* ), of Croce in, of Croce to ft 
and of Crocein G>are gives by Footer and leyworth, 103?. 

N-DIMETHYL P NAPHTHYLAMINE C i 0 H 7 NICH 3 ) r . 

Preening “point data for mixtures of N* Dimethyl P naphf hylamin* ana 
2,4,6 trinitro anisole are given by ffertei and van Cleef, 


PHENOLATE of Phenyl Ammonium, 

Somjmmty in Water, 

eMrtpjrw, iliHfi \ 

The determinations were made by the symhriir method iw*r p t Jup Jt The re¬ 
sults were plotted and the following figures read from the curve: 


Oms. Phenobte per too titm 


r 

/*"' ***’■•■ 

Aq. layer, 

PhewtUte Layer. 

t* 

10 

3 

c >4 

I to 

30 

4 

03 

no 

50 

5 

<)!' 

* 3 ° 

70 

6 

#75 

140 crit. temp. 

90 

7 

«3 


Cms Idtrm*Uir |»f!f tm i*m$ 
At| i^ver t # !ifH*»Uir t&yvf- 

0 70 

u (H) 

t 7 S 60 

40 
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^I2 W I6®| 


TETRA METHYL PHTHALAN C 12 H 1S 0. 

Freezing-point data for mixtures of tetra methyl phthalan with 
naphthols, brom phenol, iodo phenol, tri bromo phenol, tri chloro 
phenol, catechol, resorcinol, p xylenol and with phenyl,acetic acid 
are giv§n by Bennett and Wain, 1936. These authors also give similar 
results for the cyclic oxides C 15 H 82 0 and C 18 H £0 0. 

E PHENYL CAPROIC ACID CH g (C 8 H g ) ICH,, I^COOH. 

100 gms. H g 0 dissolve 0.048 gm. C lg H 16 O g at 30° and 0.077 gms. at 40® 
ABBUTIN CuH1eO7.ilHjO* (Daniels and Lyons, 1931. 

100 gms. trichlorethylene dissolve o.oii gm. arbutin at 15 0 . 

(Wester and Bruins, 1914.) 

3.5 l) i met ho x y ACET OPHENETIDE hydrate C 11 H i7 0 4 N. H 2 O. 

Solubility in Water. (Bogortand Ehrlich, 1919.) 

The freezing-point method was used up to 57© and the sealed tube method above 
this temperature and for the solubility of the liquid hydrate in water. 

It<>slllls for th r s<>ltd .Hy«lr« u\ Results for the Uq tltlydniip. 

0ins. C ia N. H^O Mol. npr c«*nt 

per iui) gms. C ia IL : 0,N. 

t°. ir a o. n a 0 . 

6K.0., 3 . 3 q 0.2 3 1 


Urns. 



per |im gms. 

11,0. 

C la H n 0, .\, 

11,0. 

t°. 

per UK) gms 

ir a o. 

:»i ,H., 

<>• > Vi\ 

0.010 

6 K. 5 .. 

3 . 3 o 

.}<).<). . 

0. *K8 

0.020 

58 . 1 .. 

3 , 3 o 

07.0.. 

o.fihl' 

0.o'|(> 

8 ' h 3 .. 

3.68 


\ .0H7 

0.078 

45 .( 3 .. 

3.(38 

7».h , 

‘•‘ 97 . 

o.ojn 

f) 9 .a. . 

4.33 

77.1.. 

» .7 0) 

0. rm 

35 .( 3 .. 

4 . 3 o 

. 

*» . i.»» 

0. ifu 

III.!.. 

5 . 1 5 


•\ ,')<■' 

0. iKo 

i iK./j.. . 

5 . 8 o 

K i ^.. 


o.:*o 3 

1 at).a.. 

7.12 


3. ()S) 

o .*». r >7 

173.O. . 

29.01 


G 111s. C V1 II t 7 o' N. HjO Mol.nrr ccnl 

per UK) gms. C«IL.O,N.- 


DIACETYL DIETHYL & TARTRATE (CH0C0CH 3 C0 8 C 2 H 6 ) 2 . 

Freezing-point data are given for mixtures 9! diacetyl diethyl 
tartrate and: 

Diacetyl diethyl r tartrate(2) Nitro benzene^) 

Ethylene bromide! 1K4) " toluene^) 

Naphthalene^ M4) Phenol(4) 

p Xylene(1) 

(1) Bruni and Finzi, 1905; (2) Findlay and Campbell, 1928; (3) 
Palazzo and Batelli, 1883; (4) Scheuer, 1910. 

DIPROPIONYL DIMETHYL d TARTRATE (CH0C0C 2 H 6 C0 2 CH 3 ) 2 . 

Freezing-point data for mixtures of the dipropionyl dimethyl d and £ 
tartrates are given by Findlay and Campbell, 1928. 

DEXTRIN Ci»H*Oio. 

Solubility in Water. (Lewis, 1914 .) 

44 In the case of dextrin, however, no matter how small an amount of water be 
employed, under no condition does the concentration of the solution remain con¬ 
stant, while on the other hand the addition of further solvent, never fails to 
dissolve additional dextrin, although the use of no amount of water, however 
large, will dissolve the whole of the sample.” 

100 gms. pyridine dissolve 6544 gms. dextrin at 20-25°. 

... /litieAlira T no (two rl livfrl n of OfU.'JC 0 


(Dehn, 1917. 





C i2 H 22 0, 

ETHYL SUBERATE (CH 2 )*, (C(XXb,H 6 C. . 

100 c.c H .,0 dissolve 0.06H gm. (CH L J ft (COOC ? H 6 ) 2 at 20°. (Sobotka and 
Kahn, 1931*) 

n DECYL MALONIC ACID CH(C e H 16 MCOOH>.». 

100 gms, HgO dissolve 0*0025 gm. CH(C & H ld ) (C(X)H) «> at 25 0 . 

" ” C 6 H 6 " 0.0066 M " " " 

(Verkade and Coops, Jr., 1930a.) 

Iso BUTYL TARTRATES d, l and r (CHOH.COjjCA ) v 

Solubility of <1 am* of r Iso Butyl Tartrathk an» or 
Thbih Mixtures in Ethyl Alcohol. 

(i’aftpbeiu 1&2© J 

0 Otne. per ii >0 pts. 

^ ,M 3''fart,rkt* " ‘~~nTErtrauT’ •jp-^ 

O 35*0 34 . 9 (l) 33*75 d + 18.35 l 

18 50.7 56.9(1) 101.H5 d + 51.15 1 

25 5B.4 71 * 5 (l) 117.75 d + 5H.25 I 

(1) Total d + 1 . 

These results show that “the total solubility is always increased 
by additions of the active form to the inactive, t.e. the liquid phase 
becomes active. At all the above temperatures, therefore, the solid 
inactive form is a so Lid racemate." 

The author also gives results for the freezing points of mixtures of 
iso butyl d and 1 tartrates. 

SUGAR (Sucrose ) C u H n O u (Cam; Sugar). 

Fuei ziNo-Points of Aqueous Solutions or <Un*s Suiiam. 

(Krimnnm untl Kite), 19U.1 ) 


t" <>f Cm*, C n lt, a 0 M P**r 

t* of i 


V »*r 

Lift*. L||II # ,U,, f»t»r 

f, pt. 

too gm*. mi sol. 

r pi 

loti xm» i»i. **»t 

1 lit 

twi xm». »*t M*t. 

-0.58, 0.61 

9-v3i 


*>.75 

n.77 ( 

10.47, 

46,5 a) 

l .*>1, 1.57 

Mb 177 

i 'i. O 3 , 

1*. f» i 

44.71 

I !.«>», IV. ‘At 

48.37 

7.. 3 l , 7.3 ) 

75.98 


-■<« 

4H.V1 ( 

f ‘ .4h 

fill. CMl) 

4.o3,*3,n 

31,7 > 

7.7H, 

7.H 

4o.o<» ( 

-13.OH 

6a. la 

(-4.03, 

37-*«) 

8.34,- 8.58 

51.48 

14.41* 14. *1 

67.58 

'i.a5, 

'■’>'}-7 ! > 

10.77, 

10.34 

54.88 f 

l 

i3,t| Et*tec. 

17.0 

64,4o) 

66. 67 ) 


The results in parentheses are by Mondatn-Manval, 197 5 , 

The eutectic as given by Kremann and Eitel is at ••••** i4*>, 5 and Ba .5 % C n H M 0 U . 
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C|2 H 22°I I 


t*. 

o 

5 

xo 

*5 

20 

25 

30 

35 


Solubility op Cane Sugar in Water. 


(Herzfeld, 1892; see also Courtonne, 1877.) 

Gms. C12H25.O11 per 
too Gms. 


Solution. 
64. 18 
64. «7 
65. 5 « 
66.33 
67.09 
67.80 
68.70 
60 - 5 S 


t“. 


Gms. CioH^On per 
100 Gms. 


Water. 


Solution. 

Water. 

179-2 

40 

70.42 

■ 238.x 

184.7 

45 

71.32 

248.7 

190.5 

50 

72.25 

260.4 

197 

60 

74-18 

287.3 

203.9 

70,. 

76.22 

320.4 

211.4 

80 

78.36 

362.I 

2 IQ -5 

90 

80.6l 

415.7 

228.4 

TOO 

1>- 

O' 

C 4 

CO 

487.2 


* *..77: ‘5 - 1.329; at 25 0 « 1.340. 

_ V, K ! r*“ () dlssoIve 212 gms. cane sugar at 25°, determined by means of 
I ul inch s refractometer. (Osaka, 1903-08.) 


Solubility of Cane Sugar in Water. 

fOrut «• ttnd Nur.Rbaum, 1928; Relnders and Kilnkenberg, 1929.) 


T° 

ita«. j_.il...;, 4 Per 100 

wn.n. eat. rgL. 

X t° 

Qma. C 12 H 2R°4 per l 00 

gms. sat. sol. 


/~”. c; N 

K and K 

\ u 

t o’an'd'N 

R and k ' 

0 

64 .22 

— 

75 

77.23 

78 . 58 ( 1 ) 

2S 


67 . 

90 

80.60 

— 

35 

h«i .So 

bo. 5 5 

95 

81.75 

— 

45 

..... 

71 .3 

100 

82.96 

— 

50 

72 .24 

•— 




u 1 

N1 s h i /.iiw.i and l{ ac hakama , 1 929. 





SoumiuTY <rv ( 

Unk Sugar 

in Water. 

(Mondain-Monval, ID: 



The solutions wore Maturated by two periods of 2.4 hours constant rotation in 
a thermostat. The saturated solutions were analyzed polarimetrically. Equilibrium 
was reached more quickly from below than from above. 

t” .. is. 8. W.fi. 30.3. 

(bus. Ci r j )ji per ioo gms. 11 4 (). ... 180 .5 198.0 2io.5 218.0 

The following determinations of the density of saturated aqueous solutions of 


sugar are 

given by Hon ha, 

1917. 






lino, (• 




(.ms. OtjTT.jO 


*1 «r 

nor e»> ! 4 ihh 


d or 

per im) tfm.s. 

1 

"‘ill. sol 

3 * ill* 

M»l. 

t 

sat. sol. 

sat. sol. 

0..... . 

1 .'ht 

64 

. 18 

1<>. 


70.42 

JO. , . , . . 

t .:w*> 

iV> 

. >8 

a*. 

. i.:i 44 

5 

>0., . , . . 

1 ,'t 29 

67 

.09 

60. , 


74. JB 

*io. .... 

t/ni 

68 

.70 
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C I 2^2 2^1 | 


Soi.UBU.lTY OF SCCHOKI 

■ 1 N A O * * 

rots S**f r i i*t\s 

or IsviHt 

StnAH 



Van »l* r 

■ 111*1*11. 1 -J i *J ? 




Results at 

;«i*\ 


HcMtlr*. 

.11 S0“. 

<;«««. iH’f hh» suiH. H, o 

L»>n t' 1 * 

.*»•««!» Hot 


5 Ml ■» II. O 

.- -— .. 

- ,mmr —' 





Sucrmt. 

Inverts »su» 

N.m rt * 

lutrii S >Ai* 1 ■ 


Lt* *»ft s a 


o.n 

l Kn. ' 

I *t . H 

»1n t. 1 

O , 11 

*JR l | . B 

\ . > 

Itnj K 

i »fi , ** 

O 1, ti 

.»*,*» 

•All.9 

Ut.*» 

f ti * 

J Htj. 1 


;ii. i 

•o>4. \ 

>() , o 

1 to, i 

»i*k . i* 

* to, < 

***.'» 


><». t 

i it;. i 

Lh> . «* 

rtH.-jt 

*9*1. «| 

I Bo. . <» 

10*1. * 

!■*: . t 

lot .4 

•* t L«# 






jo i* , A 

i 1 i . 





♦ Ol* , ti 

lit; 


SoMUHMTY OF ('\NI St t;,Ut I H 1*11 Ml* ffvilHtnlRN |9 
i Midtl amt littli tl0f , I 9 JJJ ■ 

The tempera turn* were fi«*trrtttimui at whirl* th«* last eryatal «*f tiH!ia$»eaml 
jin accurately weighed mixture «f tit** rnnshturnH. 

tint*. t.„tL, o M tut** t O it,,o n 


c 

|n i r 1*H» tint, *4t ml 

t 

pvr IHit v»f 

t .n:- 

t.HK 

% . H . , . 

ht - !M 

—•> Jit*. . , , , 

,. ti, ft 4 

7 /,, , , 

■It., Km 

i. i;. 

,iH.m. 

to . lit, , 

.* *. Hit 


*> %. t f» 

t -M • • • 

tO , Hit 

Determinations of 

t |ir r»«*hib i l 1 1 y of -at* i 

♦ Ut v-u i 

, ov. ’-..rtiJr, of ! h 

final moi her 1 i pier 

tynijr. oLt.unr! in h**rt 

f.v 

Mu u* t t n 


the Hoiky Mount a tn nyion <.4 t hr I'.J. 1*' • < s tk«' f ami 

Dalbt.TR, t «>.*h, and Brown and V**-.. lot 


Solubility of Sugar in Aqukou* sali nmiatiohh ai jo’*, $**", am» 70*. 


Interpolated from original result u. 

(Urn tAtHnt>it i*f 
t 9 , Om*. Salt prr ... -• •• 

*mi itrim* 11/1 itt kt\ *-i 


ioo Gnu. HaO. 

Ml. 

KHr. 

R N« 

Ndl 

c*a, 

30 

0 

3*9-5 

219 S 

219 5 

219.$ 

219.5 

€i 

ID 

ai6 

2 iH 

217 

210 

197 

HI 

20 

231 

2 30 

216 

311 

1% 

II 

30 

22S 

224 

216 

319 

192 

II 

40 

*J7 

228 

217 

*33 

it O 0 

II 

So 



2*8 

250 

318 

II 

6 o 

* - * 



309 

3 4J 

So 

0 

itm 4 

3 f >0 4 

360 • 4 

3f'K» 4 

36©.4 

44 

10 

3fU 

263 

2ftO 

*55 

2J9 

44 

20 

260 

26f> 

20l 

20a 

338 

4< 

JO 

274 

372 

303 

jft«i 

328 

M 

40 

2« 4 

27O 

2ft 2 

384 

3 J 6 

44 

So 

296 

280 

363 

JO 3 

2 S 3 

14 

6 o 





376 

»o 

0 

320 5 

320 s 

320 5 

3 JO 5 

3-0.5 


10 

336 

334 

3 -* 

3^1 

29s 

it 

20 

334 

328 

*P 4 

3JO 

jH6 

ii 

JO* 

345 

334 

3^7 

344 

m 

u 

40 

3 S 7 

34 f 

33 1 

,,6i 

ms 

a 

So 

370 
. £» . 

349 

334 

384 

308 
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2 h 22 o 


Solubility of Cane Sugar ™ Satubated Aqueous Salt Solutions at 

3I.25o (Kdhier, 1897.) 

Gms. Sugar per 100 Gms. 


t I 


Sait. 

CH3COOK 

C s H,COOK 

C s H,.OH.(COOK) s 

k 2 co, 

KC 1 

CH s COONa 

NaCl 


Solution. 

49 - 19 

50 - 30 
56.0 
62.28 

59-93 

62.17 


Water. 

324-8 

306.I 

303-9 

265.4 

246.5 

237.6 
236.3 


Salt. 

NajCOj 

KNO s 

K 2 SO, 


Solution. 

64-73 
61.36 

- . 66.74 

CHjCOOCa 60.12 


Gms. Sugar per iooGma* 


Na 2 S 0 4 

CaClj 

MgSO« 


52.20 

42.84 

46.52 


Water. 

229.2 
224.7 
219.0 
190.O 
i8 3-7 
* 35 -i 
II9.6 


Solubility of Cane Sugar in Aqueous Alcohol Solutions at ia° 

(Schrefeld, 1894.) * * 


Wt. 

per cent 

Wt. 

per cent 

Gms. Sugar per 
cc. Alcohol-Ha* 

Alcohol. 

Sugar. 

Mixture. 

O 

66.2 

195 -8 

s 

64.25 

179.7 

10 

62.20 

164.5 

20 

58-55 

141.2 

30 

54-05 

1178 

40 

47-75 

91. 


Wt. 

per cent 
Alcohol. 

Wt. 

per cent 
Sugar. 

Gms. Sugar per 100 
cc. Alcohol-HsO 
Mixture. 

So 

38-55 

62.7 

60 

26.70 

36-4 

70 

12.25 

13-9 

80 

4 05 

4.2 

90 

°-95 

0.9 

100 

0.00 

0.0 


Solubility of Cane Sugar in Aqueous Alcohol Solutions. 

(Schcibler, 1872; correction, 1891.) 

Results at o°. Results at 14°. Results 

_^ at 40°. 


§f 

w jSf 

£< 

Sp. Or. of 
Solution at 

Gms. Sugar 
jwr too cc. 

Sp. Gr. of 
Solution at 

Gms. per 100 cc. Solution. 

Gms. Sugar 
per 100 cc. 
Solution. 

by Vol. 

* 7 -S w . 

Solution. 

* 7 . 5 °* 

Sugar. 

CjH,OH. 

H, 0 . 

O 

*• 32 $ 

85.8 

I.326 

87*5 

O 

45 -io 


IO 

I . 2()t) 

80. 7 

1.300 

81.5 

3-91 

44.82 

954 

20 

I , 236 

74.2 

I. 266 

74.5 

8.52 

43-83 

90 

30 

I . 22 Q 

65.5 

I.233 

< 57.9 

13-74 

41.87 

82.2 

40 

I . l8'2 

5^*7 

x. 185 

58 

20. 24 

40.38 

74-9 

50 

I . 1 2Q 

45*9 

x. 131 

47.1 

28.13 

38.02 

63.4 

60 

1.050 

32.9 

1.058 

33.9 

37.64 

34-47 

49*9 

70 

0.972 

18.2 

0.975 

18.8 

49. 28 

29.42 

31*4 

80 

O.893 

6.4 

0.89s 

6.6 

61.15 

21-95 

* 3-3 

90 

O.837 

0.7 

0.838 

0.9 

71.18 

12.83 

2*3 

97 4 

0J06 

0.08 

0.808 

0.36 

77-39 

3.28 

o *5 


100 gms. absolute methyl alcohol dissolve 1.18 gms. cane sugar at iq°. 

(de jBruyn, 1892.) 


100 gms. aq, 50 jK*r cent pyridine dissolve the following gms. of sugars at 20 0 - 
25 0 ; microne, 38.5; malt one, 43.07; mannose, 78.70; lactose, 1.98; fructose, 
85.42; galactoHtL 68.3; glucose, 49*17; raffinose, 8.76. (Dehn, 1917.) 

100 guts, t richloret hylene dissolve 0.004 grn. cane sugar at 15 0 . (Wester & Bruins, 1914,) 
For additional data on Galactose, see p .448 and on Glucose, see p. 445 
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c, 2 h 22 o,, 

Solubility OF Milk Sugar (Lactose) Hydrate and 0 Anhydride in 

Water. 

(.Hudson, 1904, 1908.) 

It was found that the saturation point was reached very slowly with this 
compound. From the results, it was concluded that “aqueous solutions of 
milk-sugar contain two substances in equilibrium and that the mutarotation of 
milk-sugar results from the slow establishment, in cold solutions, of the equi¬ 
librium of the balanced reaction, CYTI2A2 (Hydrate) H 2 0 -j- C^H^On (/3-an¬ 
hydride). 

The final solubility of hydrated milk sugar was determined by approaching 
saturation from below and from above with mixtures of water and excess of once 
recrystallized hydrated milk sugar. These were constantly rotated until equilib¬ 
rium was reached (one week was allowed in all cases). The filtered saturated 
solutions were evaporated to dryness and the crystalline residues, consisting of 
the a and /3 anhydrides, weighed. 


t*. 

Urns. C| S H*Pu 

JKT 100 Gms. 

r. 

Gms. CuH^Ou 
per 100 Gms. 

0 

Sat. Sol. 

10.6 

49 

Sat. Sol. 

29.8 

15 

H-5 

64 

39-7 

25 

17.S 

74 

46-3 

30 

24 

89 

58.2 


The initial solubility, obtained by agitating an excess of milk sugar hydrate 
with water for a few minutes, was somewhat less than one-half the above figures, 
at temiHM’atures up to 25°. 

The final solubility of fl anhydrous milk sugar was difficult of determination 
on account of the high concentration and instability of the saturated solution 
below t>y\ At o° the final saturation was hastened by addition of 0.1 n NH4OH 
solution. At o*\ 42.9 gins. (‘uIIaAt per too gms. sat. solution were found and 
at ux>‘\ <>1.2 gms. 


Soi.uiiii.itY oc a and (4 Lactose (Mii.k Sugar) in Water. (Gillis, 10*J0.) 

The determinations were made to supplement those of Hudson, 1908. Accurately 
weighed amounts of the sugar and water were sealed in tubes, and, while being 
slowly agitated, the temperature was determined at which the last crystal just 
dissapoared. 

The column headings for mol. % and wt. % as given in the original table for 
at lactose are the reverse of those here shown. 

The author gives an exhaustive treatment of the equilibria between the two 
anhydrous modifications of lactose and considers the system water-milk sugar 
to be a pseudo ternary system with a transi-dehydration temperature of 93 . 5 °. 


Result* 

< fbuined with 

ol fairto«a. 

Results Obtained with 

3 La lose. 

'tot */ » 

((Hhi < u H r# O t , 

JM»r | IM| KIUH. 


Mot % <: l3 ii„o t t 

Sms. CjjIIjjOj 
per 100 gms. 

t 

lit h*U m» 1. 

HlO Hot 

ft 

tn sat. sol. 

sat. sol. 

i >8. i. 

. .. u.7: 

;t.H 

88.b. 

<>.34 

58.25 

178.0. 

... 17 .ob 

77.3 

107.0. 

8.54 

63.94 

tXi.o. 

... t t.no 

74.0 

17.1 .*> 

10.67 

69.41 

1 

tb.i'* 

78.3 

i33.(>. 

12.58 

73.22 

t58,i. 

. . . tq.oH 

8c.7 

t38.8. 

... 13.76 

75.20 

ib j. *. 

71 . ib 

83.8 

158.8. 

178.8. 
•200.0, 

i8.5o 
.... ?. 5.58 

- :>9.4c 

81. i3 
86.72 
92.51 
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C | 2 H2 4 O 2 

Solubility of Lauric Acid in Aqueous Ethyl Alcohol. 

(Ekwall and Myilus, 19352 .) 

Solubility in aqueous: 



80 Vol. % CgHgOH 


96 Vol. % CgHgOH 


99.9 Vol. % CgHj-OH 

t° 

cm. CH 3 (CH 2 ) 10 CCK»i 

t° 

GM. CH 3 (CH g ) 10 COOH 

»o 

Gms. CH3(CH 2 ) l0 C00h 


per lOOcc solvent 


per lOOcc solvent 

t 

per lOOcc solvent 

0 

5.26 

~1 

14.17 

0 

20.84 

6 

9.1$ 

+8 

28.48 

8 

36.OO 

14 

22. SO 

12 

38.65 

12 

48.36 

21 

48.30 

16. s 

56.32 

16.5 

72.8l 


100 gms. H^O dissolve 0.00017 gm. undissociated lauric acid at 25°, as 
determined by conductivity measurements. 

100 gms. C^H e dissolve 186 gm. lauric acid at 2s 0 : at o-O 0 there is 
miscibility m all proportions. (McBain and Eaton, 1928.) 

The authors also give experiments upon the extraction of lauric acid 
from aqueous potassium laurate solutions by benzene. 

IjAUKIC ACID CH 3 (CII 2 ) 10 COOII. 

FherzinoPoints op Mixtures op Lautuc Acid and Palmitic Acid 
[C 11 3 (CH 2 ) 14 CO OH]. ( Waoulig and Pescheck, 1910 . ) 

The reading for the melting point was taken when a slight rise and holding 
constant of fho thermometer occurred during the gradual cooling of the well stirred 
mixture of the two fatty acids. 


Palmitic Palmitic Palmitic 

Acid In mixture Aclcl In mixture Acid in mixture 


t 


Wt. 

Mot «/o* 

t*. 

wt.«7 0 . 

Mol. °/ 0 . 

t°- 

wt. ®/ 0 . 

Mol. °/ 0 . 

60. 

. .. 

100.0 

100.0 

48.70.. 

61.41 

55.42 

39 . 15 .. 

. 4‘2 - 02 

36.15 


48 ... 

94.0 

9 M 

48.o 5 .. 

59.96 

53.92 

38 . 03 . . 

37-65 

32 .06 

58 . 

(O, .. 

89.87 

«7 • : { 9 

47 

5 8.06 

5 r. 96 

37.60. . 

34.97 

29.58 

f >7 

16... 

85 . 5 q 

82.2.7 

46.45.. 

56 . 3 i 

5 o. 17 

37.12. . 

31.95 

26.84 

56 

16... 

82.04 

78.11 

45.57.. 

54.72 

48.56 

36 . 34 .- 

. 28.39 

23.65 

55 

22... 

78.83 

74 - 4 a 

44 .o 8 .. 

52 . 16 

46.00 

35 . 5 o. . 

. 24.64 

20.35 

54 . 

. i 5 ... 

75.66 

70.83 

43 . 53 .. 

5 1.92 

45.76 

36 . 33 .. 

. 20.32 

16.61 

63 . 

, 12... 

72.62 

67.45 

43 .oo.. 

5 i .45 

45.29 

36.90. . 

. 16.17 

i 3 .16 

52 . 

. IO... 

69 ■ 9 ■ 

64-48 

42.78.. 

49*°9 

42.97 

38 . 26 . . 

. IO.87 

8.70 

5 1, 

. 26. . . 

67.60 

61.98 

42. 63 ,. 

47-83 

41.72 

4 o. 55 . . 

. 5.32 

4.21 

5 o. 

. 45 ... 

65 . 4 <> 

5 q.i >3 

41.70.. 

46.22 

40.17 

43 . 35 . . 

0.00 

0.00 

4 9 

. 45 ... 

63.24 

57.34 

4 o. 55 .. 

44.32 

38.34 





Results for the freezing-points of mixtures of Lauric and Undecylic acids 
and for mixtures of Lauric and Capric acid* are given by Kulka and Sandin, 193 


Tri DAURIN G* H*(O.C ia ll u 0)„. 

100 gms. abs. alcohol dissolve 6.66 gms. Trilaurin at 20 - 25 ° \ (Pucher and Deim, 
» Quinoline » 18.2a » » ( 1 1 *' . 

r equi mol. mixture of alcohol and Quinoline dissolve i 6.57 cms. Iri- 
laurin at 20 - 25 °. 









SOLHB ILITT OF TkILAUEIN IN S&VMUAL SOLVENTS. 
(UMlkU. J 


The determinations were made by t hr tlmmic, the sealed lube and the 
analytical method. The author's results were plotted and the following 
table constructed from the curves. 


-10.0 
- $*o 
0.0 
2.0 
3*0 

4 - 0 

5- o 

10 

15 40.0 

20 51*5 

2$ 6 1.5 

30 71-0 

35 Buo 

40 01.0 

The results in parentheses are for 
as solid phase. * * unstable. 


0 .5 

i .5 

4.2 

6.0 

jtt.% 7.5 

0.0 

H* •7 10.5 

.7 Jl.U 

4 . 4-5 45.0 

SO .5 47.5 

V*.0 60.0 

07 .0 7 1.0 

7 f». S H 1.0 

HH.e 91-0 

solution* in *■ on fat’t with benzene 


c a H d 


u(CH.J,,C0t| * per iu' pi. «t. aaluiton in: 

a . v W, vK .. ... 


<w*° 


CHOU 


( 23 - 5*1 
(20.0 # 1 
14 .0 ( 14 - 0 ) 

15.ol 3.0) 
27. S 


1 .0 

2.0 

2.7 

4-3 

J-7 

4 -J 
10.2 
21.5 

36 

52-2 

00*5 

?H.O 

KH.O 


15 

20 

25 


PHENACYL LAURATE et* . 

SOLUBIUTT or PftfttUCYf., R*0KO?ttBNArTL Am 

VMHACrt I. A OK AT IS IN 9% % ETHYL AlCttlUU 
i Hftflft * ft* W Wit! jft**»tin. U*H>. ) 


idM*. UUTM# 8*f 


CmdmM 


remit ih 

- f*** &*& 

Jfnfitn ni * 





* tt&* 


Phenacyl 

laurate 

CHgtCHjl 

jpOOO.CHgtXX'gHj, 

2-915 

S » iHOO 

p Bromo H 

w 

CH S «CH,> 

JO C00CH K Cnr,h 4 8r 

0. |B|2 

0 - 4 jHH 

p Chloro M 

1* 

CH 3 IC:H g l 

10 ajocH g cat: 8 H 4 t*i 

1* * *m 6 u 

0.7B56 


ETHYL CAPROATE Ctt 3 ICH s ,),C 0 QC I ,H t . 

10 OCC HgO dissolve o.ouis Km- .it Jo". Ckitmtlu and Kahn. 

mi.I 

DODECANE CHjICH,) , 0 CH,. 

The critical solution temperature of Mixtures of d«*te« ««*■ *m 1 x «]u itl 
sulfur dioxide is <t? 8 and there is 0* Hoi. % Sti »« the antim'"- tin-; 
temperature. (Leslie, 401*4.1 

Free ring point data for mixtures of doderaae and doirtat ontane ln«ety!l 

are given by Seyer, 1038. 
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^13^6^3 


a-BROMO NITRO FLUORENONE C 13 H a 0 BrN 0 g (m.pt. 230 0 ). 


100 gms. C 2 H s OH 

" " CJL 

" " CHCU 


dissolve less than 0.25 gm. C-.H-OBrNO* at 
" 0.2 gm. C 13 H e GBrN 0 2 at 18 0 . 


18 0 . 


0.435 


(Courtot, 1930.] 


2 -CHL 0 R 0 NITRO FLUORENONE C 13 H fl 0 ClN 0 2 (m.pt. 230 0 ). 


100 gms. 

ft II 

II II 



18°. 

It 

" (Courtot, 1930.) 


FLUORENONE C gH^COKJ^. 

Freezing-point data are given for mixtures of fluorenone and: 

Acenaphthene (Pfeiffer, 1924; Pfeiffer, Goebel and Angern, 1925.) 
Naphthylamine (Pfeiffer, Goebel and Angern, 1925.) 
s Tri nitro benzene (Sudborough and Beard, 1911.) 


2~ BROMO NITRO FLUORENONE OXIME C l3 H 8 0 Br (m.pt. 233 °“ 4 ). 


100 gms. 

it n 
11 n 


: 2 H 6 0H dissolve less than 0.25 gm. 


cficf 


0.28 

0.2 


C.„H R 0 Br at 18 0 . 

13 m 8 11 11 

" " " (Courtot, 1930.) 


XANTHONE (g-Xanihenonc) C i: , UhO# 

100 inns. (Carbon Tetrachloride dissolve 0.98 gm. Xanthone at 20° )(Pawiewski, 
» )» Chloroform » 11.24 » » » » ) I 9 i 4 f i 92 «.) 


Freezing-point data for mixtures of xanthone and s tri nitro benzene are 
given by Sudborough and Beard, 1911. 


2 -BR 0 M 0 NITRO FLUORENE C 13 H 8 BrN 0 2 (m.pt. 236°). 


100 gms. G^iLOH dissolve less than 0.25 gm. C 13 H 0 BrNO 2 at 18 0 . 

" « pH " 0.31 " " " " 

r, H 0.36 " " " " (Courtot, 1930.) 

2 ™CHL 0 R 0 NITRO FLUORENE C 13 H 8 ClN 0 2 (m.pt. 237°) 

100 gms. CJLOH dissolve less than 0.25 gm. C 13 H 0 ClNO 2 at 18 0 . 

•• " c : h ; ” 0.37 " 

" ” cSc?* n 0*^3 " 


" (Courtot, 1930.) 


2 -CHL 0 R 0 AMINO FLUORENONE CjjHgOCINHg (m.pt.203-5' 


CoH.OH dissolve less than 0.3 gm. C 13 H a 0 ClNH 2 at 18° 

. Z o .. .. 11 _ __ 11 i' ' 


'8“6 

C.H. 

cficf 


0.37 

0.4 


100 gms. 


(Courtot, 1930.) 



C HO 7 20 

3 n 8 u 7 

DINITRO PRENYL CARBONATE 1 <V { * S ' U r 1 ..*1 

Freezing- point data for mixtures of ttse of ,tunrr>. phenyl t .irhoaa 

are given by Hoof lake, i>,.u. 


BROM BENZOYL p NITRANIUNK ‘VWW'*. 

Freezing point data are given by Lettre ami lUrnherk. i<; t H, for binary 
mixtures of Q, m ami p brotn, chlor am! methyl benzoyl p nil rant 1 men. 

ACRIDINE C.H,r '‘"V.H,. 

\ y ./ 

Framing" point lowering data an* given for *m%tur**s of 
Acrulinu im 4 rarh of th<* following compound* ; 


Anlh i a ret it* 1 P«nml, m\ | 

Methyl acridine • 

Carha/nlr & 

Nttro«mlimetliy)iknilltke | K r*m#nn *«*! 

vvtk, mu.| 

IIydritt|» 4 ot 4 I Kn>WMR NIhyjiV, 19 K> . 


* and /« \i»|*hih*»l Krrmatm ami Slovak. 

I*hru.tufhivnc -(**••-«), lift 

f*hrn «4 : Kfr'limin an*t 4 *|«*tiik , i$ 2 i, i 

IS i*u 4 trr h »4 ; k 

Hcmi i*hi *4 * 


Houultu for mixture* of ? ».j4»*myWri4in«i and fumt acid arr* guru by E*um?n 
and Simmon*, np i. 


3*5“ DI BROM 4 AMINO ft R N Z0 P HE N ONE . 

Frosting point data for m*tur*m of u% difermn ** ,*m$m h rn/«* phenna* 

and j~8ro», 5 imlo* a amino hrn/o phonon*- at r gtv*n uy iuw<y and kAt«*r n t 

193 k* 

Polymorphic NUroBBlVZAI»DEHTDRA20M8d ft* » N .v 

SotvstUTT m "t" 11 tt $tA®m Am} » For** or ibt*..Yu«i*f*t*m 

NxYfcuai;»JUt.ftgf«Yfiii4i:t»**« «x Atrosiot, 
ft;h«lUw«Hr #**»! tt vm 

Equilibrium attained by militant ahafcmg b*r \ in fi bourn in th* rpn of th« «t*hi« 
forms and s to it hours in th* ram of th** labile forms. Th»» u*4nijon« w^rr analysed 
by evaporating and weighing th« rrtmfur*. 


Staoilt* for : 

Nttrf>ireAa«!«iebydltt-U"cM«>rii \ bn»mn* 

/» *Nit» 

lint mill for 
uhf ar^ld^iiii dr- » 

* j -ibrlilrtrii 

t* 

pbcoyl hytlmene. 

lift* #mp 4 p#f tun %m* *«* *»*i 
Ulsllt# 1 *14 tr. frit & 

1* 

pbrnjrl h% 4 t- 4 $- 

?• f *# 

<h*Mf 

s«ir. 

• 5 *'i |j«« 111 mut 

I slril.K tntm 

ami. 

..,, o.o 3 <j 

0.07I 

*» t* | 

*$ *» f % ,1 

* *.*/"*♦ 

5 . 9$, 

.... 0,0,47 

*♦. « 8 k 4 

4 a* 

, t* n 1 7 

o, irMlti 

in, 5 ., 

. . . , t* , 0 -idi 

n, *M|1 1 

1 f mi 

u. *»l» 1 

0. n*|? 

* 5 *o,, 

. . . . «».ot »5 

u, sol* 

t tt , «t, . 

. , » u •'» 

n. in* 

iB.o,. 


o,i *K 

9 1 , A . 


11, 1 ill 

*0,0•, 

.,, * «i. 07*1 


**1 . &*i 

m . i t » 

0 171 

a 5 .o, » 


0.1 5 n 

*4 

• , • *» 1 .4 4 

O . T| : | 

3 o*o,. 


n. i 79 

Uf , t | . 

n . ? ; 1 


3 y. 85 . 

. . . o. * % 

4 M‘ 

<» Mi 

« 

p Nitr«»be«i» 4 (ifrhyiff!- 

i»rHloro-'»- 

liftOfiKi plirnrl i>p)f4funt> i S|#|, 3 f* f«Utl$ | 

r 

fiipf, p*r it* *«** 

Ml fcwt. 

t* 

• >:• *^*9 

til t 1 

i, 

r 

m i*n*. 
*Ai »«»i 

cmiS. 

.*9#. 


, , , 11 tii ih 

i j » . . 

n. ln*f 

19 . 5 .. 


*6 «>• • 

, , , n t*g 7 


« . $ f 
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C l 3 H I 0 


FLUORENE (Diphenylene methane) p fl H A CH i> Q a H iL . 

Solubility of Fluorene in Several Solvents. (Mortimer, 1923.) 


Mo Is. Cj H4.CIIt.CaH4 per 100 mols. of saturated solution in 



Ethylene 

Chloro 

Nitro 

p 



--- 

t". 

dichlorlde. 

benzene. 

benzene. 

xylene. 

Toluene. 

Benzene. 

Pyridine. 

0 ... 

7 • 1 

6.0 

6.3 

5.5 

5.4 

5.4 

5.1 

20 . . . . 

12.9 

12.4 

ji.8 

11.2 

10.6 

io .5 

10.1 

4 (>. . . . 

22.0 

21.4 

20.6 

19.3 

19.1 

19.0 

i 8.3 

Co- 


34*9 

34.1 

32.7 

32.4 

32.4 

3 i -4 

80.... 

34 • 1 

53.3 

52.5 

5 i .3 

5 i. 1 

5 1.1 

49.9 

100.... 

"M 

78.2 

77.1 

76.6 

76.5 

— 

75.5 




Mots. CgII4.CL4 

. C* II 4 per 100 

niols. of saturated 

solution in 




Carbon 



Acetic 

Ethyl 

Methyl 


tetra dtluride 

Aniline. 

Acetone. 

add. 

acoliol 

alcohol. 

0.. 


3.7 

2.4 

2.0 

_ 

___ 

_ 

20. . 


7.8 

5.6 

4.7 

0.8 

o. 5 o 

o .35 

4 <>.. 


1 5 .1 

11.7 

10.4 

1 -9 

o .85 

o .58 

60.. 


27 .5 

2 . 3.2 

i5.0( 5 o° 

) 4-5 

1.76 

1.10 

80. . 


— 

4 *. 7 

— 

11 .3 

4.60 

— 

too. . 


— 

71.0 

— 

40.0 

— 

— 


100 gms. sat. solution of fluorene in liquid sulfur dioxide contain 
24 gms. C e H 4 CH 2 C 6 H 4 at ? t°. (De Carli, 1927* 


FLUORENE 

Freezing-point data are given for mixtures of Fluorenone and: 

Dinitro benzenesU) (8) Picric acidiq.) Tetryl(3) 

" phenoKq.) Picryl chloride(i) Trinitro benzene<4) 

M toluenes!4) (5) Quinone(6) " cresol(2) 

Naphthylamines( 7 ) • Styphnic acid(i) " m xylol(3) 

Picramide(i) Tetra nitro benzene(8) " toluene(4) 


(1) Jefremow, 1916; (2) Jefremow and Tichomirowa, 1927; (3) Jefremow 
and Tichomirowa, 1928; {4) Kremann, 1911; (5) Kremann, Hdnigsberg and 
Mauermann, 1923; (6) Kremann, Sutter, Sitte, Strzelba and Dobotzky, 
1922; (7) Pfeiffer, 1924; !8) Shinomiya, 1940. 

2-BR0M0 AMINO FLUORENE C 13 H 8 .Br.NH 2 . (m.pt.146 0 ) 


100 gms. C 2 H 5 OH dissolve 1.0 gm. C 13 H e BrNH 2 at 18 0 . 


(Courtot, 1930. 


2-CHL0R0 AMINO FLUORENE C 13 H 6 C 1 .NH 2 (m.pt.133 0 ) 


100 gms. CpH s OH dissolve 1.66 gm. C 13 H 6 C 1 NH 2 at 18 0 . 
" ” C*H* " 4-54 " " " " 

" M CHCI3 " 5.00 " " " " 
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C ( 3 H, 0 0, 

BENZOPHENONE (C,H,),CO. 

Solubility in Aqueous Alcohol and in othkh Solvents. 

(Dcmca — C»»mpt. rrml IM % * ' a ** BOl ■ j I'Hvm i’hrm. y, w», V; ) 


In Aqueous Aleohol at 40A 

(Bril ? 


Wt.% 

One 

«Vbb<*o 


w« % 

Oiiti U O 


Alcnhnl 

I*rr i 

l«wi »*im 


in 

AU-h.iI 

J W U: 

*i Oltn 


In Solvent 

Solve to n*Huim«. 

S 4 weat 

S*>hmi 

SiU»i*> n 


40 

2 

x 0 



07 s 

39 

28 

1 


45 

S 

4 8 



70 

S 6 

85 

9 


50 

8 

*3 




07 

89 

2 


55 

IX 

9 9 



72 

90 

47 

4 


60 

16 

13 8 



72 5 


5 * 

l 


6S 

28 

22 6 



73 


(H 

0 



In Aqueous Alcohol and 

other Si 

dveist* 








(Urtorn } 










iimt 





i itm 

Solvent 



r. 

ISTf {,.*« il 

.Krill 


r 

-* «Meii 'O 

}» 3 ' ri » %. 





Si! v rut 





‘>' 4 vrtil 

07 % Ethyl Aleohol 



*7 

M 5 

1 thvll ih« 

■‘t ruitltrdl 

t 2 y 

r; *; 

85 cc. qj% Alcohol 

F 15 

cc. HfD 

r/ 

A H 

Brn/rhr 



ty 

;* f » *> 

80 “ 

F jo 

M 

*; 

j J 

X vlritr 



*f* 

vH 4 

75 " 

-F 36 

«4 

t; 

t ■. 

\sU*t lint 

/rue 


ts « 

vH H 

Methyl Alcohol (pore) 


*J i 

4 tl 

t b|»ii* »L«t s 

■ ■» <*m 

) 

U» <; 

*, ; t sj 

«( u i< 



t <; 

* -I 1 

|it-iSis- *! ■ .1 ; 



1; i 

,u i 

Acetic Ether (pure) 



U t( jHi ? 




t / 3 

% s . s 

Carbon Disulfide 



to 1 

1 

I 



* 1 6 

r * ; 

Determinations 

nude 

hv iHr.sii * >*f 

the lfidD 

3< h j »"h /it ! 

l siHtrJr! 

f ■< K 

■ ik.i, 

t**q 

gave 30 gmn. beo/opfie 

floor |*r 

$ |«»( gti! i .tf 

*•; « J hs | ah t 

dMi 

ai *1 

*3 .*»*! 

78.6 gniH. Iienzopln 

moot* 

|»ei H*» 

g»H' 

* i«*0 »rtt» 

O -M ' 






BBNZOPHENONE 

Freezing-point data are given fir mutant <»f t«r<n/itphrn«*ne **.t. 

Azobenzene fz) D t t*hr« v! m % ne t #* 1 fy r< lb>H 1? 

AzoxyanisoIel&J ffydr^inimme? jKf*v«r* mot k 11 i *' * 1*; 11 toi 

BenzeneU ;t I N*ph 1 ho I ** 1 * 1 .ms I f sir u a* riMd 

BibenzyUig) Juiphthyl^tnrd hi 

Benzohydrolft! N11 rophenaHt •# * hj 

Dinitra ph«fnoi* 7 > Fhenot * #i r »-1 * h L«r .vm4UU 

Diphenyl + diphenyl Fu.ru 4tid«?*u«i Is unu-^ vh^^iDHi 

antinef 3 Hij. 1 |*yr»v .um hoj * ► n 

D) Boeseken, umj ; *«D Erlenpeyrr and !.*•«, uu, t«* sm*. 

(4! Gina and Chert In, tut Pr*’«*siln,h *nd ftmtijAk, <&• dr Kurtc* 

t 90 #; I7I Krercann and K*rfct I, 1 #a<>. * hi Kremann and >.* hadutger t * 4 jh, 

I9J Kretnann and Zeehner, uth, iu»i XrmUll and dm, nc 

Kendall and Gibbons* i9i«.; U,D {«*** «*$ turner, t -*» *, 4 m> J *%v n , i*jH; 
(19) M&Ui&ux and Straub, dm?; U*d \*t**itt**r, 1 ^„ 40 irrtffn, 

Goebel and Angern, t«m; U?i pAwW,fci, *jum # i*** 3v», »::r. -md ?oimv*lu, 
1930. 

2-BR01I0 AMINO FLUOKNOE «!,,R ft nHrMl, . ip.*t j*v # 

100 gw. C g Ii/l dissolve ti.iii gru o ^ ,. at se a 

* £* 8 - * than o.^j m, i\ !|Lt|!rAII, ? a« i* a 
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^13 H I0°2 


PHENYL BENZOATE C 6 H 5 C 00 C 6 H 5 . 

Freezing-point data are given for mixtures of: 

Phenyl benzoate + Naphthalene (Bernoulli and Sarasin, 1930.) 

+ Trichlor acetic acid (Kendall and Booge, 1916.) 


SALOL (Phenyisulieylate) C 6 H4.0H.COOC 6 H5, 1.2. 

Solubility of Salol in Aqueous Alcohol at 25 0 . (Seidell, 1909,1910.) 


Wt. Per cent 

.r 

Gms. Salol 

Wt. Per cent 

da of 
Sat. Sol. 

Gms. Salol 

(',»»<> 11 in 
Solvent. 

**•*■»■ '“sTsST 

C 2 H s 0H in 
Solvent. 

per 100 Gms. 
Sat. Sol. 

O 

0-999 

0.015 

70 

0.877 

4.40 

20 

O.967 

0.020 

80 

0.863 

7.70 

40 

0-934 

0.22 

90 

0.865 

14 

50 

O.914 

0.76 

92.3 

0.868 

17.70 

Go 

0.895 

2.10 

IOO 

0.898 

35 

Solubility of ! 

Salol in Several Solvents. 

(Seidell, 

1907 .) 

Solvent. 

d Sat. 

1 ‘ Sol. 

Gms. Salol 
per 100 Gms. 
Sat. Sol. 

Solvent. 

t°. 

d Sat. Gm5 ' %‘ o1 
c„i per 100 Gms. 

boL Sat. Sol. 

Acetone 

30-31 

90.99 

Amyl Alcohol 

25 

O.869 20.44 

Benzene 


88.57 

Acetic Acid (99.5%) 21.5 

I. 143 63.24 

Amyl Acetate 

30 31 1.136 

85.29 

Xylene 

32.5 

87.14+ 

Aniline 

30**31 

very soluble 

Toluene 

25 

1.128 83.62 


100 gms. pyridine dissolve 381 gins, salol at 20°-25° (Dehn, 1917). The solu¬ 
tion in aqueous 50 per cent pyridine separates into two layers. 


100 gms. benzene dissolve approximately 229 gms. C e H 4 0 HC 00 C 6 H 5 at 25°. 
»t n 0C1 11 M 285 " " 0 " " 

" " Pet 4 benzine" " 91 " " ” " 


(barren, i 933 «l 


Soudiku'ation Tkmpkratitriss for Mixtures of: 


Salol and Thymol. (Bellucci, 1912.) Salol and Urethan. (Bellucci, 1912,1913.) 


r »r 

Solidil 

Gms. Salol 

p () f 

Gms. Salol 

t° of 

Gms. Salol 

t° of 
Solidif. 

Gms. Salol 

per (Of) (liivi. 
Mivtur ■. 

Solidif. 

IM’r 100 Gms. 
Mixture. 

Solidif. 

per roo Gms. 
Mixture. 

per 100 Gms. 
Mixture. 

42 

too 

23 

SO 

42 

IOO 

36-5- 

50 

34 

90 

29 

40 

36-5 

90 

39 

40 

26 

80 

34 5 

3 ° 

29 Eutec. 86 

41-5 

3 ° 

18 

70 

40 

20 

31 

80 

44 

20 

13 Kutec. 66 

46 

IO 

30 

70 

47 

10 

17 5 

60 

51 

O 

8*4 

60 

48.5 

0 


The Kutec. for salol + camphor is at +6° and contains 56% salol. /(Bellucci, 
The Kutec, for salol + inonobromcamphor is at 21°and contains 60% salol. f 1912,13.) 
Solidification temperatures for Salol 4 * Sulfonal and for Salol -T P Naphthoi 
are given by Bianchini (1914). 



3 

PHENYL SALICYLATE 
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Freezing-point data are also given for mixtures of Salol ami the fol iowinj 
compounds: 


Acetanilidet io) 
Antipyrine(l)(9)(19) 

" 4 Phenacetinet 8) 
Benzene(x6) 

Benzo naphthalene(2) 
Benzoyl J 3 Naphthol(a) 
BromuraKis) (20) 
Camphor!?)(IS) 

Chlor acetic acid(2i 1 
Chloral hydrate (4) 
Cineole(s) 


Guaiacol(4) 

Mentholt1)(4)l9) 
Methyl acetanilidei *) 
Naphthalene 1 3HiM) 

“ 4 - $uIfonai 16 \ 
NaphthoK 19 ) 

Phenacet ineii 

M + Antipyrin«H8) 
Phenylene diamine! 17 l 
Quinine!illy! 


Resoreinol l 11 I 
Su Ifonai hx}) 

“ 1 Naphiholloi 
Terpine hydrate 
Thymol( 12 ) 

Trt chlor acvi u: arid! uj) 
Ureal % H 9 1 
liret haul x H 9 1 
Veronal ItU 


(1) Adamanis, 1033; (a) Angeletti, 1927; CO Angelrtn, mj.h; 14 \ 
Bellucei, 1912, 19131 (f») Bellucci and Grassi, i^n; 1 0> Btarn him , t-nm 
(7) Cat lie, 1909; < B 1 flrynakow.sk i, 1914; M Hrynaktiwskt and Adamatus, 

19331 110) Hrynakowski and Adamants, ncpi; hi t Hryn&kowsk 1 and Adamants 
i933h; 112) Hryaakowski and Szmyt, ism; *Ml Hryn&kuwskt and S/myt, 1 >^d; 
(14) Kendall and Booge, 1916; U$) LeFevtv and Webb, hu ; Uf»l Imkii, 
1928; (17) Busch in and Bezel it:, 1938; UH) Punch in and i'irebensc ht schikuw, 
19251 (19) Quercigh and Cavagnart, 1912; Uoi Sand jv tm and fink. 1**27; 

(at) Mameli and Man ness ier, ion. 


Di PHENYL CARBONATES 

Freezing-point lowering data are given for mixture* of diortho nitre diphenyl 
carbonates di pant nitre diphenyl carbonate and ortho para intro diphenyl carbonate 
by Hasliuka, 

Methylphenyl PICEAMIDES. U«W : INI!.,. 

StndtmuTY in Kthyu Aua»im, \t tn m . 

iHmim-h, *9it t 

too cc. CgH&OH dissolve <>.32 gm. of the e*t»mer melting at t*»H*. 

100 cc. C*HftOH dkxdve 0.42 gnu of the knurr melting at tan 4 . 

N-BENZAL ANILINE C^CHiNC^. 

100 gms. sat. solution of N Brnzal am line in U jih i sulfur dioxide ronu 
S 3 gm». C a H s CK:NC d H A at ? i 0 . UM'arU, x 

Freezing-point data are given for mixtures of S B^nmt aniline and: 

Anisylidene aniline!U RrnzyUnilinela l Hydra/o benres 

Azobenasenel3) Benzoin 1 3 1 St * lb** nr12 1 

Benzanilide(3) I) * benzyl *j) ToUimi A 1 

li) Pascal, 1933; (*1) Pascal and Norman d, uni: M? .Vans! one, ■ 
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C l 3 H I I^i 


BENZANILIDE C 8 H 6 C 0 NHC e H 6 . 

Solubility of Benzanilide in Aqueous Solutions of Acetic Acid. 

(Bradfleld and williams* 1989.) 

The determinations were made by the synthetic method and the eight Qr nine 
determinations over the range 15-40° were plotted and the values for regular 
intervals of temperature read from the curves. 


Gtaa. CH^COOH per 

Gtos * C 6 H 5 C 0 NHC fi H s dlssolvedper 100 gns. 

solvent at: 

100 gras. aq. solvent 

20 u 

26 ^ 

30 ° 

36 ^ 

0.0 <= fiLO) 


Almost 

insoluble 


52.4 

0.13 

— 

— 

— 

76.8 

0.6l 

0.79 

1.00 

1 .22 

85.0 

1 .11 

1 .37 

1.69 

2.07 

91 .3 

1 .60 

1.92 

2.31 

2.7.7 

99-0 

1.73 

2.09 

2.54 

3*10 


Freezing-point data are given for mixtures of benzanilide and: 


Benzil (Van stone, 1913*) 

Benzoin '* " 

Benzylidene aniline (Van stone, 1913.) 

Veronal (Pfeiffer and Angern, 1926.) 

Results for mixtures of <2 and p chloro benzanilide are given by King and 
Orton, 1911. 

AMINO BENZOPHENONE C fl H 6 C0C 6 H 4 NH 2 . 

Freezing-point data for mixtures of amino benzo phenone and p amino azo¬ 
benzene are given by Erlenmeyer and Leo, 1933. 


DIPHENYL METHANE CH g (C 6 H 6 )g. 


Freezing-point data are given for mixtures of Diphenyl methane and: 


Diphenyl ami,ne(i) 
” ether(i) 
Hydroquinone( 3 ) 
Naphthols(3) 
Naphthalene(4) 


Naphthylamines(3) 

Phenol(5) 

Phenylene diamine(3) 
Pyrocatechol(3I 
Pyrogallol(3) 


Picric acid(2)(3) 
Resorcinol(3) . 
Styphnic acid(2) 


(1) Grimm, Gunther and Titus, 1931; (2) Jefremow, 1918; (3) Kremann and 
Fritsch, 1920; (4) Miolati, 1892; (5) Paterno and Ampola, 1897. 


4 -METHYL AZOBENZENE CH 3 C Q H 4 N :NC 0 H 6 - 

Freezing-point data for mixtures of 4 -methyl azobenzene and 4 -chlor 
azobenzene are given by Grimm, Gunther and Titus, 193 1 * 
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CI 3 H J 2®i 

BENZOHYDROL .*•*'’ "i 1! 

Freezing --point At? 4 m** r »wn f --»r "*11* ur***-. -f Hn-a/. *hy 4 r;ii ami; 


Benzene* N.tv.v, u n. v * 1 .■ ■ 

Benxophenont* \ 1 * ^ ? K y I *-* * «***• j 1 i ?s -*•* y 1 **a ** s i as $n#*n 1 j 1 

Dimethyl aniiineu 1 S\’> ■ * 4 ly 1 a 1 

Dinitro phenolf j * pfc**nwl * a • - *» !> t ^- 1 II .4 - ^ 1 

Hydroiuioonetji ’ * nvr^yl )p..|i ; i 


til Boeseken, h-h ; u * Kwm-tf n *«1 Praz i l , 1^24, ' 1 5 is* ill in aid 

Lang, HU. 

BENZYL PHENOL i\,V*VA ,1H 

Fr^fZI H point At? -A for »>f t^nzyl ?Ar*n <-4 with !o?.**n/yl 4P#| 

with benzy Un 1 htu* tf«* given !>y Pan* >U ««■! Va'y.-tf* l, 1 ji ? 

DIPHENYL WREA ***».« Nr„Hf. * r • 

ItHI tflltH, IfjO tlivtolw <M*I5 Ajdirtn ! m* 4 -jimh «*f mu * s .»* Z** #?0" 

0 .1'lyrsiiint* ilnitiUr f» H% %nv* «l*i»hm . 1 ti* •.» m *»t miv» " 1 -1? ;** i.V‘- 

** 41 $, 50 * L |n**iltttr tliMMlvr $ \ i{*ni AjOn-m 1 mi *'4 -niiMii nun # ! * 4 ? 

20 i5*\ Hi***. »‘ju 1 


hotmmm or $ymtn trat Am* *w Hnwim. 

1°*** t* ‘*itifcAA 




...» * » 
V§« ^■ i r . 

ii*r,„ i;k.- a^fe, «iw#pi 

*« tint 

Abu, akohol 

AW A A 

O ,tlH 


Quinoline 


A »* 


Alcohol + Quinoline 

.•* 

1 . U 


Chloroform 


W , 


Carbon te t m hlori 4 r 



I ,<*» 


til Put* ho r Afti DHiti, 1*141, mi p4*ir*r»iM, >■<«!*» 


Htwiiyl PHfim HYDEAZIKE t .MAII Ml* li*u 

SuM-Mi.irv in Arif ivMi ^ Au'<*it»»i. *r # 1 * 

«ti 4 -VUvm l». Ma# < 


Ak!n5 

t*BB HttlllOtw M , 

\ .*1 ' , 
4*. ■■- 

l| >■ !*■* ##■•»* 

i** »>♦* g 

■*.■. ,»V;*»%S 

V4«| Mil, 

100 

a ,|i» 0 7 <H 

HrS 

1 so 

ri 

QS 

a 4 j 0 -H ,4 


l oS 

t? SS 4 

03 

3 « 

% % 


« *117 

OO 

a .'(• n Hji 

4° 

r, |f» 

t» M4 C » 

The allow refutlu *ow .01 trrrgnLtr rurvr 
Uulkfe, p»yo 5 

Hrr 

rnn.11 oifilrf #» 

.11 rt rlilfki' 
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C|3^13 ' 


BENZYL ANILINE C 8 H 6 CH £ C 8 H 4 NH 2 . 

Freezing-point data are given by Pascal and Normand, 1913, for mixtures 
of benzyl aniline and each of the following compounds! Azobenzene, 
benzal aniline, dibenzyl, hydrazo benzene,benzyl phenol, phenyl benzyl 
ether, stilbene and tolane. Results for mixtures of benzyl aniline and 
azobenzene are also given by Beck, 1904, Isaac, 1910-11, Jaeger, 1907, 
and Basselblatt, 1913. 

DIPHENYL GUANIDINE NH :C-[NHC 6 H 5 ] g . 

Determinations of the solubility of diphenyl guanidine and of other com¬ 
pounds in rubber by means of the microscopic examination of thin sheets of 
samples prepared in a laboratory mill are described by Morris, 1932. 

Freezing-point data for mixtures of diphenyl guanidine and benzothiazol 
are given by Minatoya, Kojima and Nogai, 1931. 

PHENYL p TOLYL AMINE (C e H G ) 'C 7 H 7 l NH. 

Freezing-point data for mixtures of phenyl p tolyl amine and di p tolyl 
amine are given by Chapman and Perrott, 1930. 

p TOLUENE SULPHONE ANILIDE < 3 H 8 C 6 H 4 S 0 8 .NHC e H 6 . 

Solubility op p Toluene Sulfonx Anilidx in 
Aqueous Solutions op Acetic Acid. 

(Bradfleld and williams, 1929.) 


See Benzanilide p. 72 5* 


CH ? COOH Ptr 100 ®na. 

One. CH^C 6 H 4 S0 2 - 

NHICqH^ dissolved per 100 gms. 

solvent 

aqueous solvent. 

W 

26 ° 

70 ° 

35 °' 

0.0 (- H p 0 ) 

26.9 

0.09 

Almost insoluble 

_ 

52.4 

0.88 

1.02 

1 .24 

1.60 

76.8 

6.2 

7-5 

9-7 

12.6 

bs .0 

11.0 

13-2 

16.7 

21.6 

91.3 

15.9 

19-4 

24.6 

31-7 

99.0 

22.0 

26.1 

32.5 

42.1 


Sym. DIPHENYL CARBAZIDE (carbohydrazide) 1,5~(C 0 fl 5 NHNH) 2 CO. 

Freezing point data are given for mixtures of s diphenyl carbazide and 
l*phenyl semi carbazide by Sswetlow, 1933 * 

Freezing-point data are given for mixtures of sym. diphenyl carbazide 
and 1-phenyl **emi carbazide by Noller, 1930* 



ACETYL AMINO ANTIPYRINE J. VV'V 

Freezing point d.tU are g<v.-n for •>! •*. esyl rethyj ,u>i ipyrin* 

and: 

n Methyl phenyl voluntal ‘Itmiffrr an.I Arfc-l . iwM 

n Phenyl volunxal ,’’ 

Veronal ((Mliethyl KirSttun* .«*' »4 1 U’feif an I .W«*m. i «f..i 
Volunial liartiamnu- .u fl trt . hl»r ethyl -Pfetffer an«l Amp-rn, 1926 


PYRAMIDON iDiwihyl wuw anttryrxne; 1 rh«*ny!, j . t hy), H Umhyl 

amine, », pyrazolone 1 <0 5 .H, s ! 'h;. >S< '*!. ’ r ■ 

Sonin tun or Pyh*mi»o* in hat**. 

The curve representing the solubility pyr-undon m i- pine un¬ 
usual in that at temperatures ah**ve the --»y:irem Hit?* two liquid 

phases of which the curve at demnriatMn a * ir* l*«. 


fee™ l * % f -»r t hn 1 1 |n id Uyc 
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1 per KW <s*3. Ml. »i|. 
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eww* 
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55 7.0 

i* 

■*?*! 




65 n.o 
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so 
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7u 

I ‘'|ir 
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1 ns 
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Due to the peculiar solubility of pyramids in water it will be noted, for 
Instance, that when a mixture* of one pan of pyramids and -■# farm «f water 
which forms a saturated solution at about bo*. is heated m 4 scaled mbt, 
it becomes cloudy at about too 11 an 1 hm rmt*n clear again at about t tw H , On 
cooiing^the reverie phenomena occurs and crystals separate only when the 
temperature decreases to about This solution in therefore saitinitd 

at three different temperatures. I solution of somewhat I oyer < uncem ratio 
is, however, saturated at only me* temperature, 
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C| 3 H, 7 0| 


Freezing-point data are given for mixtures of pyramidon and: 


Acetanilide!1) 
o Amino phenol(7) 
Barbital(2)(4) 

Benzimidazole(3) 
Bromural(9) 

Butyl chloraldehyde(5) 
Cholesterol(5) 

Ethyl carbamate!5) 
Luminal(6) 


Methyl amino benzoate!7) Pheno barbital(Luminal!6) 
" barbituric acid(6)Phenyl urethan(s) 

P oxy benzoate!7) " veronal! 6 ) 

phenyl voluntaKs) " voluntal(s) 

" veronal!6) Tri chlor ethyl 

Orthoform neui 7 ) carbamate(Voluntal!5) 

Phenacetine! 1) Urethan(5) 

P* 1 Veronal!c Diethyl 

barbituric acid(2)f8) 


(1) Angeletti, 1927; (2) Pfeiffer, 1925; (3) Pfeiffer and Angern, 1926; 
(4) Pfeiffer and Ochiai, 1932; (5) Pfeiffer and Seydel, 1928; (6) Pfeiffer 
and Seydel, 1928a; ! 7 ) Pfeiffer and Seydel, 1928b; (89 Rheinboldt and 
Kirscheisen, 192s; (9) Sandquist and Hbk, 1927. 


SALICIN C6pl4(CH 2 .OH)O.C ft HnO«. 

Solubility in Several Solvents. 


Solvent. 

t\ 

Gms. per 100 Gms. 
Solvent. 

Authority. 

Water 

IS 

3.52 

(Greenish and Smith, 1903.) 

Water 

2$ 

4. l6 

(Dott, 1907.) 

90% Alcohol 

15 

1.5 

(Greenish and Smith", 1903.) 

qo % Alcohol 


2 

(Squire and Caines, 1905.) 

Trichlor Ethylene 

15 

O.OX3 

(Wester and Bruins, 1914.) 


NOVOCAINE (base) CH 2 (QH 4 NH 2 C00)CH 2 [N.(C 2 H 6 ) 2 ].2H20. 

100 cc. HaO dissolve 0.333 gm. anhydrous novocaine at 20°. (Zalai. 1910.) 

100 cc. oil of sesame dissolve 4.29 gms. anhydrous novocaine at 20°. 


Determinations of the dissociation constants, solubilities in water and 
distribution coefficients between water and ether of Novocaine, NH 2 C e H 4 C 00 . 
CH 2 .CH 2 N(C 2 H 6 ) 2 , and of Pantocaine, NH(C 4 H e )C e H 4 C00.CH 2 .CH2.CH 2 NtCH 3 ) 2 , are 
described by gisenbrand and Pitcher, 1938. The solubility of these compounds 
in water depends upon the hydrogen ion concentration of the solution. The 
dissociation constants show that Novocaine is completely undissociated at pflio 
and Pantocaine at p[{g. The solubilities at these hydrogen ion concentrations 
were found to be: 

0.013 gm* Novocaine per 100 cc H 2 0 at ? t°. 

0.0156 " Pantocaine " " " " " " " 

NOVOCAINE (Hydrochloride) CH a (C«H 4 NH 2 COO).CH 2 [N(C 2 H l ) 2 ].HCl. 

100 gms. H *0 dissolve about 100 gms. of the salt at room temp. 

100 gms. alcohol dissolve about 3 gms. of the salt at room temp. 



NOVOCAINE Bichromat e lC 1 .,'H., o n.,N f ) £ .Hj,Cr ? 0 „ . 

Solubility ob Nov oca ink Bichkohat* in Watkk. 

{pun g»*n! u rg, le j on g rind Ho U «'man, \ && , ) 

In this system separation into two liquid layers occurs at 79° , between 
the concentrations 9 and 74 percent salt. The determinations were made 
by the sealed tube method (thermic analysis) and the results are given in 
the form of a diagram from which the following approximate values were read 


r° 

Own. ^ »J^{ J>N J.) r}» 

H ? eryu *101 la 

Resu It; 

s for the liquid layers 

l 

pfr 100 pin. Ml. 

aoi. Phase 

.0 . 1 Wr 





P#r U)0 mn, ml. 

63 

2*0 


Ho 

l X 

70 

3*0 


90 

IH 

74 

9*0 

" + 11’juiil 

95 

22 

74 

74*0 


9« Crit . 

t . 40 

Bo 

79 

•l 

97 

$0 

90 

B 2.5 

H 

92.5 

6u 

too 

90.0 

l» 

90 

62 *s 

120 

97.s 

it 

Bo 

7 i 

133 

m.pt. 100 

« 

79 

7a + solid 


ELAIDIC ACID < 1 *H t , CH ;CH« 

Soi.oniUTY m Ki.aidu Acid ts S*;vi;hai. So*,vj:n r$, I •!»»««, ro, 


Om* * 4 *li a o 4 

ViIujiJ l }*»# i> r » jsift* 

Aeet} lent* dicldni ide ncanM { b, pt, *B‘ 3 r , . , , «> 

H n (I'Mill. <» t». »n 

ICili\ 1 ohlomocrotiMiatr ...... ...... ■ . • 1 * 7 

Crotonic nit tile tit. p . 1 ».< » » 1 T 

»» »t { It. pt. 17 r , 8 1. * » ? *. i l 

Brown butene t b, pi. g 3 w *t|),, ...... . . . . . ** »d*s 

» » ( b, pi. HV*. 4 f* * * s. ..... *« J , t<» 


n DECYL MALONIC ACIB C 10 H f -, * 

100 gms HgO dissolve 0.0025 gm. C t 0 Hjj*■ 1,1 at 2*P l . *VerWadt* and 
Coops* Jr., 1930a.) 

ETHYL AZBLATE (Cll f ) 7 L.. 

100 cc Hj.0 dissolve 0.02 s gm. a* *-» ‘ »..vb*»tV* and 

Kahn, io:u*i 


MYRI8TIC ACID C uH. t'OOIl. 


Soldi IM14 TV IN At.UMUiM. (Itmufri**. i*m1 




ftnw 



1 ittt'i 

Alttthtii, 

4*» t I’lHijt I K lit 

c- it S*tJ 

AUrdwl 

r. 

e.»H*a wit 

J«r? *.<.'! itm. 




*4* "‘-*1 

Methyl Alcohol 

O ? Kt 

Propyl Alcohol 

0 

; 0 

«1 i( 

21 21 . 2 

*« * * 

y,i 

u * 

u u 

3* <5 5‘i •' 

a <« 



Ethyl Alcohol 

0 7.14 

(.sohutvl Alcohol 

0 

0 4 

u ti 

21 u 

4* * u 

*t 



Freezing point data for myriadc acid | palmitic and are given In llrint/ itH54). 





731 


C l 4 H 8 

BENZOTHIAZOLE DISULFIDE C 14 H e N 8 S 4 . 

Determinations of the solubility of Benzothiazole disulfide of Mercapto 
benzothiazole and of other compounds in rubber by means of the microscopic 
examination of thin sheets of samples prepared in a laboratory mill, are 
described by Morris, 1932. 

CHLORO ANTHRAQUINONES (Mono and Di) C 14 H 7 C 10 a , C 14 H 6 C 1 2 0 2 . 

Freezing- point data for mixtures mono and dichloro anthraquinones are 
given by Coppens, 1925, and by Lauer, 1931. 


ANTHRAQUINONE (GH 4 ) 2 (CO) 2 . 

Solubility in Liquid Sulfur Dioxide in the Critical Region. 

(Centnerewer and Telctow 1907 .) (See Anthracene, p73g.) 


t". 

Gms. CuHnOg per 
100 Gras. SO*. 


Gms. C h H 8 0 2 per 
100 Gms. SOj. 

t°. 

Gms. C m H 8 02 p«r 
100 Gms. S 0 2 . 

3-96 

0.64 

92.1 

2.81 

H8.5 

5.60 

s*-s 

0.88 

IOI .4 

367 

141.6 

7 S 3 

67-9 

i -73 

106.3 

4-23 

l6o 

9.60 

82.4 

2.24 

108.7 

4.40 

179 

183.7 

12.70 

18.30 


KX) parts of absolute ethyl alcohol dissolve 0.05 part anthraquinone at 18 0 
and 2.249 parts at b. pt. (v. Becchi.) 

100 gins, alcohol dissolve 0.437 anthraquinone at 25 0 . 

(Hildebrand, Ellefson and Beebe, 1917.) 


Solubility ok Anthraquinone in Benzene and in Chloroform. 

(Tyrcr, 1910.) 

In Benzene. In Chloroform. 


t". 

S|>. Gr. Solution. 

Gms. C'uHoOa per 
100 Gms. 

r . ..^ 

t°. Sp. Gr. Solution. 

Gms. C u H 8 0 j per 
100 Gms. CHCI3. 

0 

0.8900 

0. no 

0 1.5244 

0-340 

20 

0.8794 

0.256 

IO I.5046 

0-457 

30 

0.8692 

0-350 

20 I.485O 

0.605 

40 

0-8591 

0.495 

30 I.4656 

0.780 

50 

0.8439 

0.700 

40 I.4461 

0.994 

60 

0.8389 

0.974 

50 I.4261 

1.256 

70 

0.8288 

i -355 

55 1.4164 

1415 

80 

0.8190 

1-775 

60 1.4070 

i -577 

Solubility of Anthraquinone in 

a Mixture of Chloroform and 



Hexane at 12.6° and 49 . 



(Tyrcr, 

1910, also private communication. See Note, p. 73,5 ) 


% at('h 

Gms. CuHuO* ix', r roo Gms. » 

___ , Gms. ChHA 

per 100 Gms. 

S< 

>Ivcnt at: 

79LHU3 ra Solvent ar 

ni * 

n tv \ 

49 . 0 °. * 

12 6°. 

•19 o°. 

0 

0.006 

O.O56 

60 o.ior 

0.292 

10 

O.Ol6 

0.074 

70 0.148 

O.417 

20 

0.024 

O.O96 

80 0.222 

O.608 

30 

O.O34 

0.124 

90 0.334 

O.852 

5 ° 

0.068 

0.212 

100 0.482 

1.209 
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Results foe Mixtures of : 


CHClj + CH.COCH,. 

CHC 1 .+C 6 H 6 . 

CHC 1 3 +CH 3 COOC s H 5 . 

c 6 h 6 +ch 3 cooc 2 h s . 

Gms. CHCU 

Gms-C^HgOj 

Gms. CHClj 

Gms.C u H 8 0 , 

Gms. CH Clj 

Gms. C ls II g O s 

Gms. C 3 Hg 

Gms. C 14 H s 0 

nerioogms.of perlOQgms. 

per 100gms. of per 100 gms. 

per 100 gms. of 

per 100 gms. 

per 100 gnus, of 

per 100 gms. 

mixture. 

solvent. 

mixture. 

solvent. 

mixture. 

solvent. 

mixture. 

solvent. 

0.0 

0.121 

0.0 

0.223 

0.0 

0.120 

0.0 

0.121 

10 

O. 121 

IO 

0.2l8 

10.0 

0. 113 

IO 

0.132 

20 

O. U7 

20 

0.236 

20.0 

0.114 

20 

0. i 5 o 

3 b 

O.U7 

3 o 

0.244 

3 o.o 

0.097 

3 o 

0.166 

4 o 

O. HI 

40 

0.244 

40.0 

0.106 

40 

0.176 

5 o 

O . 115 

45.9 

0.249 

5 o.o 

0.104 

5 o 

0.184 

60 

O. 123 

5 o 

0 .263 

54.x 

0.100 

52.6 

0.190 

65.32 

0.121 

60 

0.287 

60.0 

0.119 

60 

0.206 

70 

0.137 

70 

0.325 

70.0 

0.142 

70 

0 . 23 o 

80 

O.I77 

80 

0.365 

90.0 

0. 3 o 4 

80 

0. 232 

90 

0.276 

90 

0.437 

95.0 

0.357 

90 

0 244 

<>5 

0.3*28 

100 

0.542 

100.0 

0,542 

100 

0.223 


Solubility of Anthraquinone at 25 0 in Mixtures of: 

(Mahleu, 1998.) 


Methyl Alcohol + Chloroform Chloroform and Benzene 


Oras. CHClj(l) 
per 100 ©ns. 
CHC1 ? ♦ CHjOH 

-0.0 

10.4 

16.4 
25 *B 

26.2 

49.2 

73-6 

100.0 


Oms. C u H 8 0 2 
per 100 ©ns. 
Solvent; 

0.707 
0.B8 
1 .73 
1 -54 
0.92 
0.305 

0.437 

0.400 


Gms. C 0 H e 
per 100 gms. 
C fl H e +• CHCl^ 

0.0 
25-9 
52.1 
74-4 
100 .0 


GmS * C 14 H 8°2 
per 100 ©ns. 

Solvent 

0.707 
0.437 
0.415 
0.425 
0 .470 


li) This is evidently an error in the 
original paper and should be CH s OH 


Solubility of Amino and Other Anthraquinonbs 
in Absolute Ethyl Alcohol at 60 

(Kartsschoff and Farlne, 19F8.) 


Compound 


Formula 


Oms. Compound 
per liter sat. so 


1-Amino Anthraquinone 

1.4- Diamino " 

1 . 5 - n 

1,8- " 

x,4,s,8-Tetraamino Anthraquinone 


C«H a (CO) 2 CJLNH 2 

nSAh 3 '5o ? A h 3 nh 2 


1,2-Dioxy 
1,2»4-Tri oxy 
i-Oxy,4-Amino 
1 -Oxy, 4-8-di amino 
1-Methyl amino 

1-amino,2-methyl 

1-amino,4-anilido 
i-amino,4-toluido 
1,4 ditoluido 
x " 2-methyl 


(Alizarine]" 
IFurpurine) 


(NH 2 »,C 9 H 6 (C 0 ).C,H 2 (NH 2 ) 2 

c H 4 (C 0 ) 2 2 C h £( ohi. 
C*H.( 00 ) 2 C e H 2 l 0 H)TNHJ 

(Anthrarufiae)NfLi.H-lC0>,C.HJ0HHNH 2 ) 

C.rL iCOt gC.HjiNBCH.) 

C®H.( 00 ) 2 C 8 H 2 (N H 2 )tCHI 
CgH 4 (CO)tCjHgtNHg)(NHCjHgl 

c“h(C 0 ) 2 c 8 9 h>hChchi 

C®H 4 ( C 0 2 fc 9 HpNHC 8 S> 3 T 2 fcH 8 ) 


3-51 

5*54 

6.85 

6.82 
1.84 

3.70 
8.61 
5*14 
X .06 
14.96 
5.88 
6.57 
0.47 
0.34 

2.25 
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C| 

ANTHRAQUINONES 

Solubility or Antheaquinon* Sulfonic acids in Wat** at i«°. 
(KiertKretififr an«1 Antfrran, l®**?.). 


Compound 


Fonra l a 


u»ji. compound 
»pr lOOrr HgO 


i .5-Anthraqu in one di sulfonic acid 

. q tt ** ” 


i,8 

1.6 

it 

it 

it »* 

tt tt 

l *5 


eh loro sulfonic acid 

1.6 
l .7 

it 

tt 

11 »* “ 

ti «* «« 


VV S( V i! : 

P-4 B,0 

66 

.6 

" 

*5 H,0 

66 

.6 

tt 

.5 h!o 

100 

• 0 



50 

,0 

° * tt % 


as 

*0 

*t 

■ 3H,0 

as 

.0 


These authors also give the solubilities tn water of inorganic salts 
of the above and other anthraquinone sulfonic acids, (See Vui, iI 


Hydroxy ANTHRAQUINONES O.H« < (CO). > C.IWW. 

iooo cc !W) dissolve 0.0035 gm. <* nxyaMhratjmnnne at J 5 *. (Huttfe. 1*114 ) 

xooo cc. Il s O dissolve o.ooh gm. ft oxyanthraquimme at js*\ 
tooo cc. Hat) dissolve o.(KXK)X^ oaxxxX»i gm, 1.4 dioxyanthraquinone ( ** chin- 
izarin) at 25®. 

kxx> cc. H s () dissolve 0.00158 gm. 1.6 dioxyanthraquiuone ( « ehrynazm) at is®, 

iHutiut, **#*4.) 

ANTHRAFLAVINE (a.6 Dioxyanthraqmmme) ChHi(C % (»*(OH)i. 

l<xx> cc. H/> dissolve o,txx>3 gm, anthrallavine at is* 1 . Uhuti#, w* ) 

ANTHRARUFINE (1.5 Dioxyamhraquinone) < 

1000 cc. 11*0 dissolve 0.000285 gm, anthrarufme at as 4 . Ufam*?, **114.) 


Trioxy methyl ANTHRAQUINONE f Kmodiiu CuH.fO*. 

Soi.mui.iTv 1 m Shvkkal Solvents, }it*^t *n«t k»tn 4 itr# 1 


The saturated solutions were prepared by boiling an excess of the compound with 
the solvent, allowing to stand at room temperature and filtering. 


Uittv KifimJttt tiwu Kumtllii 

Noloiit. l*«** »*«» or, «Al, wt Ktilottl p*t tm n »m «m»1. 

Benzene.. o.o.JoS Chloroform,o.070 \ 

Carbon tetra chloride.. 0.0100 Ktber.o.1 |oo 


Carbon disulfide,...... 0,0088 


PHENANTHRAQUINONE C Q H^COC(ig a H^. 

Solubility of Pm xn a nth ti aq* 1 non i in Aovrom Sort- riuw to Anns at il i°. 

f Kn«*v 4tot WiH. ISO* i 

The determinations were made by shaking a weighed amount of phetiituthru- 
quinone with ?oo ce. of solvent untill saturation wax complete, and then fdlermg, 
drying and weighing the undissolved residue «*f pheunuthiuqumtmc, 


Solubility in 

Soinhilil) in 

Solubditx in 

Aqueous Sulfuric Acid. 

Aqueous !l)droeblonc Acid. 

Aqueous 

Auric And 

Uw. niuivatent* p«*r lllwv 

om i f|i»hftlran 

j»* r Uirt 

Mn »ftlrltl* Jwt |II*M 

ef0 ' -rf 

.. —« 

...— 

mu.. '• . ... 

n 3 mi„ 


U( t 

1 

UNO, 


0,0 

0,007*1 

0.0 

0,007 * 

0,0 

«f , ito” » 

C <)7 

0,0080 

t.il 

0.017 

1. d» 

o.o.Tj 

b. 14 

0.00X1 

4.77 

O.Olb 

i ■ ‘7 

0.0* I 

7,00 

0, ooqf) 

7 , j f 

O O * ’t 

» , 07 

0, oi 17 

q.1H 

0.017 

ft. 07 

0 . 07 q 

<i. 1 * 

0. oifq 

1 1 . f> 

0.019 

ft.07 

o.oll 

b Jib 

0,11 i 

13.7 

0.0 to 

7.70 

0.0 Jt* 

b .7*1 

0, t IH 

l f >. 1 

0,0 Cl 

8.70 

0.0 »X 

? , 0* 

0 , $ »“ 
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PHENANTHBAQDINONE C.H.CC^COiC.H,. 

Solubility in Benzene and in Ethyl Acetate. 

(Tyrer, 1910.) 

Solubility in Benzene. Solubility in Ethyl Acetate. 


t". 

Sp. Gr. of 
Sat. Solution. 

Gms. (C fl H,)*(C 0 2 ) 2 
per 100 Gms. 

Benzene. 

t°. 

Sp. Gr. of 
Sat. Solution. 

Gms. (C ft H 4 )o(C 0 2 ) 2 
per 100 Gms 
Ethyl Acetate. 

IO 

0.8902 

O.412 

10 

O.9IO2 

0.518 

x 5 

O.885O 

O.47I 

20 

O.9025 

O.626 

20 

0.8800 

°.538 

30 

0.8906 

O.770 

30 

O.8698 

O.738 

40 

O.8789 

0-995 

40 

0.8601 

I.O32 

So 

O.8674 

1.292 

5 ° 

O.8506 

*•354 

60 

O.8561 

1.640 

60 

O.8415 

1.760 

65 

0.8508 

1.902 

70 

O.8327 

2.687 

70 

0.8454 

2.215 

80 

O.824I 

3-770 

75 

0.84OI 

2.5*5 


Note. — The Sp. Gr. determinations given in the above table and in the tables 
for anthracene, p.737 and anthraquinone, p 731 are not included in the original 
paper of Tyrer (1910) but, in response to my request, have been kindly supplied 
for the present volume. I am also indebted to Dr. Tyrer for the modified form 
of his original tables showing the solubilities of anthraquinone and phenanthra- 
quinone in mixed solvents. (A. S.) 


Solubility of Piiknanthraquinone in Mixtures of Organic Solvents. 

(Tyrer, 1910.) 


In Cellft 

4 * Hydrocarbons 

In CHCls Hr Pentane 

In CHaCOOCaHs + Hydro- 

(1) at 4«°- 


at 14..5 0 . 

carbons(i) at 48°. 

Per cent 

Gms. Phcnan- 

Per cent 

Gms. Phenan- 

Per cent 

Gms. Phenan- 

in 

thraquinone 

CHCls in 

thraquinone 

CH 3 COOC 2 H a 

thraquinone 

Mixed 

jH*r 100 Gms. 

Mixed 

per 100 Gms. 

in Mixed 

per 100 Gms. 

Solvent 

Solvent. 

Solvent. 

Solvent. 

Solvent. 

Solvent. 

O 

O.O708 

O 

0.025 

O 

O.073 

IO 

0.088 

IO 

0.045 

14.19 

0.126 

20 

O. IlS 

20 

0.080 

2 7-37 

0.207 

30 

0.160 

30 

0.1x5 

39-94 

0-335 

40 

0.228 

40 

0.165 

52.12 

O.494 

5 ° 

O.318 

50 

0.220 

63-56 

O.656 

60 

O.44O 

60 

o- 33 ° 

74.19 

O.817 

70 

O.588 

70 

°- 5 2 5 

84.62 

0.993 

80 

O.772 

80 

0.805 

90 

I.073 

90 

I .004 

90 

I- 4 I 5 

IOO 

I.23O 

IOO 

I .288 

TOO 

2.402 




(1) Distilled from petroleum, b. 

pt. * 82°~92°. (See note, abotvoiJ 





ALIZARIN ( 1.2 Dioxyanthraiuinone! C, 4 VV 10,1 L • 

Soi.fBH.ITY IN' W.VTliK AT VaKYINO TkMFI-R VH'RKS. 

(HUlitH. iy* 4 i liril »fru» ) 


t\ 

Grams Alizarin per liter 


0.000505 0.540 4.017 


According to Debit (1917), xoo gins, H 3 () dissolve 0.04 gm. alizarin at 2u rt 25*. 
Soi.tmiutY of Alizarin in Aoukuin Solohons of; 

Ammonia at 25°. Sorliun* Hydroxide at 4 V* ^lueiig, *»» * 1 


Gms XHj |M’r 
Liter. 


Gtm Ali/arm 
i*rr Liter. 


C.l 60 O.t^i 

4.025 O.22S 


tarn. N«*OH 
jtcr I.itrr 

0.427 
l .050 


Urn-* Mi/tartn 
l»rr Lifer. 

i . 1 5 «> 


S»*U4 I’ttrt'Mr. 

<‘uiy >4 

ChH s O* t C,4MhXa 


100 gins. 95% formic acid dissolve 0.10 gtn. alizarin at io.H", mi,o 

Alizarin is soluble in all proportions in pyridine and in n*f. r pvridiiic at 
ao 0 -25°. d»rh»i. miy.) 


ALIZARIN U . » !>io\\**iuhri»cjui»ome; d u lld '4 ( HI 0. 


too gins. chloroform dissolve 

•• curium tehmddonde »• 


o. igm.. nli/ut in at 3 1 ***Vhlr»\%i»m, t«u 

o.ot * 


ANTHRACENE (\ 4 H„ 

SOLUMIMTY of Anthracrnb in Skvkkai. Sot.VUNTS. 


Solvent, 

1 * tittw t I«rr 

tm Um* Snhvnl 


Autlwfity. 


Ethyl Alcohol (ahs.) 

id 

O 

076 

tv 

ttm'ht > 



0 a u 

*0-5 

* 

0 

« 4 r 

ttruyn. *%# 1 


a a it 

25 

O 

UH 

(ItiWWthuml. 

n»ft 

tkvtw* *4*74 

a tt tt 

h. pt. 

0 


tv.. 

Itw-cH* 1 



Methyl Alcohol (ahs.) 

*9-5 

X 

8 

Mr 

Hmvtt 1 

1 


Benzene 

25 

t 

86 

CihltMmupl 

Lllrtwm ifi 4 

twvbe, *tny*> 

Carbon Disulphide 

25 

a 

S» 


*1 

• 

« 

Carbon Tetrachloride 

25 

0 

73 2 


f 

*1 

m 

Ether 

25 

1 

42 



** 

*» 

Hexane 

25 

0 

37 


t. 

m 

m 

95% Formic Add 

18.3 

0 

03 

(for tan* 1*1* 

14 


Toluene 

16.5 

0 

t)2 

tv. 

Herthi 1 



a 

IOO 

12 

m 





Trichlorethylene 

*5 

1 

01 

*ntl 

IfftinO, 1 1 ».|: 

1 
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Solubility of Anthracene in Benzene and in Mixtures of Benzene 
and Pentane and of Benzene and Heptane. 

(Tyrer, 1910, and private communication. See Note, p. .735.) 

In Benzene. In Benzene + Pen - In Benzene + Heptane 
a tane at 15 0 . at 14 0 and 70 4 . 


t°. 

d. of .Sat. Sol. 

Gms. CuHio 
per 100 Gms. 

% qh 6 

in Sol¬ 

Gms. CuHio 
per 100 Gms. 

Solvent. 

O 

Gms. C*H lQ per 100 Gms 
Solvent 

0 

0.<)008 

Solvent. 

O.605 

vent 

O 

Solvent. 

O.184 

at 14°. 
0.210 

at 70 . 

I.67 

10 

O.8909 

o -975 

10 

0.225 

12-5 

O.284 

2 . IO 

20 

0.8812 

1 -43 

20 

O.279 

25 

O.372 

2.64 

30 

O.8717 

2.03 

30 

°-357 

375 

O.474 

3-23 

40 

O.8627 

2.78 

40 

0.447 

50 

O.592 

3-87 

50 

0.8541 

3-75 

50 

o -549 

62.5 

O.718 

4-59 

60 

O.8460 

5 -i 4 

60 

0.600 

75 

O.850 

5*37 

70 

O.8374 

7 

70 

0.780 

87-5 

O.976 

6.15 

75 

O.8347 

8.35 

80 

0.915 

IOO 

.I.l8o 

6-93 


Results for the solubility in benzene, differing from the above in some cases by 
15%, are given by Findlay (1902). 

Solubility of Anthracene in Alcoholic Picric Acid Solutions 

at 25 0 . 

(Behrend — Z. physik. Chem. 15, 187, ’94.) 


Grams per 100 Grams 
Solution. 

*Add* Anthracene. 


Grams per 100 Gms. 
_ Solution. 

P Add. Anthracene. 


Anthracene 


Solid Phaser. 


o. 202 Anthracene Picrate 
0.180 

0.162 u 

0.151 “ 

0.149 Anthracene Picrate 
*+- Picric Acid 
o Picric Acid 


0.236 Anthracene and 

Anthracene Picrate 


Solubility of Anthracene: in Various Organic Solvents. 

(Clark, 1919 a.) 

The sample of anthracene was 99.8 °/ 0 pure and melted at ai2°.7. 

Gms. Anthracene per 100 gms. of solvent at 



d of 

B. pt of 

..—■— 

———.. 

——^— 

—.— 

—- — .. 

Solvent. 

solvent. 

NOlvont. 

15 ®.“>. 

30 °. 

50®. 

80 ®. 

100®. 

Benzene . 

O.880 

80 - 80,5 

i.o 5 

2. 10 

- 

- 

- 

Toluene. 

0.870 

no 10.3 

o .53 

1.90 

3 .io 

7.88 

12.20 

Naphtha (refined).. .. 

0.865 

145 -166 

0.46 

1.42 

2.90 

6.58 

10 .IO 

» (crude solvent). 

0.893 

i 5 « -179 

o. 5 o 

I. 7 I 

3.25 

7.20 

8.82 

» (heavy). 

0.909 

i 65 ~i 85 

0. 32 

1.35 

3 .io 

7.65 

to. 53 

Chloroform. 

1.495 

Go. 4 - 62.0 

o .83 

1.64 

7.10 

- 

_ 

Carbon disulfide. 

1 .270 

45 . 7 - 47 *° 

0.52 

I .62 

- 

- 

— 

Acetone. 

0.800 

56 .o™ 57.0 

o .55 

1.42 

2.48 

- 

— 

Pyridine (light)*. 

0.952. 

125 -i 5 o 

o .85 

2. i 5 

4.10 

11.22 

16.72 

» (heavy 

1.057 

202 -247 

o .38 

1.40 

2.98 

7.87 

8.82 

» (hydrated)**. 

1 .o 5 o 

94 - 96 

0.0 

0.0 

0.001 

1.53 

■— 

Carbon tetrachloride.. 

1.610 

75.5- 76.5 

0.67 

1. i 5 

1. 3 o 

- 

—• . 

Gasoline... 

0.742 

90 -164 

0.12 

0.37 

0.76 

- 

_ 

Kilter. 

0.720 

35 - 40.2 

0.70 

1 .o 3 

- 

- 

— 

¥ These are the bases derived from 

coal tar oils by 

abstraction with sulfuric acid and 

libera- 
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C| 4 H (0 738 

Sou*ni utv or AnT iiuvi*i m. in Hi \/i \i; At ah lNuti,Nn:n 

Siu.it r ‘Thao is or W.v n n i\ i m. Hi %/ini., 

■ Cuinn And Min A» , l*Ut> 

Thousandths of a w t °/ u of H »<» in the < * f il . o.o 38 , p 88. q saturated 
(Sms. anthracene per ion ^uh, sat. sol... , . . ». •»«» ■*, no i , qH i.qq i.<)H 

loo "[ins. carbon tetrachloride dissolve «», 441ns, Anthracene at *<>*. / twhnvski, 

» •• chtorofot hi *• 1 . i *i - o \ I'U*. \m. ] 


Soi.tmtmv 01 

Amiuuitni*. in* 

t V MINI. 


vm* 1 


t* 


ns" 

imC 

(*ms. anthracene per i*m 

gmv cyme tie . . . 

1 , »7 

t , 7 » 

q.*ej ijtij'm 

Soi.UIlH.tTY or A N ITlHAOtM IN Ml\ IT HI s 

01 Acitonk a no 

IvniYt. Atamuot* 







AlltUra* 0 %tr }»*T 

1 m g»n* »*t 

»»a m 

in Mthnit rnhlur*' 

%n* 




loo............. 

....... •* . i 

t . 7 

0,o 

|o, 0 


....... J /*» 

'l . •» 


H, 1 

?»o., 

.... 1 . » > 


•1«0 

b, a 

7 ) . . 

. .... 0, k "' % 

| , 

7 . 4 

I. f 

Alcohol.. 

........ O. j 

O , 7 


Southxlxty or Antbbacxkx 

in Liquid Starun Dxoxidk 

t< Vntiirenvrr amt trlrtow, **j*n ) 

IX t«I ('KITXCAL Hk.IOH 


Weighed amounts of anthracene and liquid SOj were pined m glass ttit>c* 
which were sealed ami rotated at a gradually increasing trmfrratme # and the 
point observed at which the solid disapjH*aml. 


t". 

i tills t* w |||^ \H t 
um tans. MCs 

t 

t aio < 

um t«im NO* 

r 

* «H| W 

1 ■■*»*♦«,> s(>,. 

40.1 

2 . X I 

(>s 

4 

qH 

M ,C> 

4 S-« 

2,48 

78.2 

5 * hh 

W ■ * 

<) <js 

47 -9 

2.C>5 

88 

7 *4 

ICO. J 

12,78 


Sni.tmiMTY or ANTiiiiAej.Ni: in Mtxrt itt s or Survrm 
1 lUswtkmmp* IS**#. 1 

I ho synthetic method of Al^vieff was used, A special shaking Mgipafittutt wm 
employed, The individual dotarrmiuttioft* were plotted and the following results 
read from the curves. 


Hi-.srt.Ts 

ion Mi vt rtu 

s or Kiim. An 

01*01 am* 

Hi nii, ni 


v\r */., c: e it. 


mu * 

Aulh* s»* t‘«> 

|<» t f Mm iOii-t 

•sii t>tiiiiii<u 

fit 

Mtht’iil tiiUltiO*. 


lu* 

«Ui*, 




loo* . 

....... . , 

Hi 

* • 7 

7.!» 

14.1 

Hi.t» 

87/1 . 


■»* 1 

H 3 

d.q 

10 , M 

li.b 

7 »,o.... .. 


1.8 

*a. 4 

• *« H 

•1.1 

H/a 

10.0,,..,, 


1 . V 

*. 1 

1 . T 

■i.H 

H.m 

* *> .0. . . . 


0, » » 

1 . * 

1 n 

i, * 

13 

t * 4 ,/ * » , , 


0. \ 

«».H 

t > * 

“i . 1 

3*4 

Alcohol.. . 

• 

o/i x 

0 , :» * 

t *»*"» 

t JiH 

’* . 1 

Hthomh roH 

MixTrans or 

1*111 VI 

Ai « allot. 

AMD fUllllOS I>tM7|,rtDK. 

V\I q, I S 
in 


itins 

Aitllu 

|#n-r imm i»i* 

* 4 l, M»t»in.*n 

Ai 

Mihrnt tiilxintt*. 


lit** 

M*. 

" ' "**“ 

*>e 


IOO. ...... 

..... 

3. * 

» . * 

8, # 

» *. t 

- 

80. ...... 


7 ,d 

I • > 

;, ■* 

JO, d 

tS»H 

do. .. 


t .8 

3,0 

I.H 

h,S 


|o, 


u.Hi 

* . * * 

*#«7 1 

1.*> 

..j 

*n>. ..... . 


0. »$ 

o.H 

l . * > 

'* *. ‘A 

3 ,<» 

Alcohol, , . 


o.**J 

0 , \ > 

o,8 

1/4 

1,8 
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C.^H 


I ¥ n | 0 


Wt. °/ 0 Acetone 
in 

solvent mixture. 
I 00.... 

75.. .. 

50.. .. 
a 5 .... 
xo.... 

CHOU. 


Results for Mixtures of Acetone and Chloroform. 

Gins. Anthracene per loo gins. sat. solution at 


Wt. 7 « Acetone 

in 

solvent mixture. 
IOO.., . . 

Bo. 

6o. 

4 o. 

‘>.o. 

TO. 

OS,. 


43*. 

00°. 

73 °. 

90 *. 

100". 

i .6 

3.o 

4.6 

7.1 

9*7 

i *4 

2.6 

4*2 

6.7 

9*2 

1.2 

2,5 

4.1 

6.5 

9*i 

1.5 

3.9 

4*6, 

7.3 

10.2 

1.95 

3 .(> 

5.5 

8.5 

11.9 

2 .5 

4.5 

6.4 

9.6 

i3.o 

Acetone and 

Carbon 

Disulfide. 


Gms. 

Anthracene per 100 gms 

. sat. solution at 

nr>°. 

r»0°. 


Ca*. 

80*. 

I . I 

2.9 


4*2 

5.1 

2.0 

3.3 


5.2 

8.6 


2*7 

3.5 

4 *i 

3.3 

2**7 


4.4 
5.6 

6.4 

5.5 

4.5 


7.2 

8.9 

10.0 

8.7 

7*4 


11 *9 
1 4 • 5 

15.6 

1 3.7 
12.3 


Results for Mixtures of Carbon Tetrachloride and Carbon Disulfide., 

Wt. “/o CCI t (inis. Anthracene per 100 gius. sat. solution at 


In 

solvent mixture. 

33 ". 

50 °. 


80 °. 

90 ". 

1 00. 

0.44 

I .0 

2. i 3 

3.4 

4.6 

80.... 

1. i 5 

1 *9 

3.2 

5.1 

7* 1 

Co. 

1.7 

2.7 

4.3 

6.7 

9.6 

4 <>. • ■ 

2. i 5 

3.4 

5.4 

8.4 

12.2 

20.. 

2. 45 

3.9 

6.5 

9*9 

14.7 


2.6 

4.1 

7.5 

1 1.5 

— 

Results for Mixtures 

1 of /***! —— 

of Carbon Tetrachloride and 
Gms. Anthracene per 100 gms. sat. sol. at 

Toluene. 


»olvenl mixture, 
IOO... 

8o. . . 
60 . . . 
4 o... 
20 . . . 


40 °. 

50 °, 

03*. 

80 °. 

95 °. 

100*. 

2.5 

3 . 2 

5.0 

8.0 

12.4 

i5.o 

2 . I 

2.9 

4*65 

7*4 

II .0 

i3.1 

1 .7 

2.5 

4.0 

6.5 

9.6 

9-7 

1,3 

2.1 

3.4 

5.6 

8.2 

9*7 

0.9 

1.6 

2.8 

4.5 

6.8 

7*9 

o.55 

1.1 

2.1 

3.4 

5.4 

6.2 


Solubility of Anthracene in Mixtures of : 


Benzene and Carbon Disulfide. 

Gins. Anthracene per 100 gius. 


Wt. °/o C*H, In 
solvent mixture. 


Benzene and Chloroform. 


IOO,..-. 

66.7.. 
5o. o. 
CS,. 


sat. sol. at 

40*. 

38*. 

70*. 

83*. 

2.5 

4*15 

6.6 

10.4 

S.o 

4.8 

8.1 

i3.4 

3.1 

5.o 

8.5 

i4*B 

3.2 

5.2 

8.7 

i5.1 


Gms. Anthracene per 100 gms. 
sat. sol. at 


Wt. °/o C 6 II 0 in 
solvent mixture. 


100.. . 
80. . . 
50. . . 
CHCI3 


SO*. 

3.55 

3.3 

3 .i 

3 .o 


70°. 

6.5 
6.0 
5.8 

5.6 


85°. 

10.3 

9.0 

8.6 

8.3 


100". 

16.1 

1 3.1 
12.3 
11.8 


Solubility of Anthracene in Mixtures of . 


Toluene and Carbon Disulfide. 

Gms. Anthracene per 100 gms. 


Toluene and Chloroform. 


wt. # /» c,H r .cif a . 

In solvent. 


X 00. 

75. 

5 o. 

CS*. 


sat. sol. at 

40 *. 

53 *. 

70 *. 

88°. 

2.1 

3.8 

6.0 

9*4 

2.55 

4*4 

7.0 

11.6 

2.8 

4.75 

7.6 

i 3 .o 

3 .i 

5.0 

8.3 

i 4.5 


W.t. °/o CgHjCIIi 
in solvent. 


IOO.. . . 

71.4.. 
5o.o.. 
a5.o.. 
CHCI a . 


Gms. Anthracene per 100 gms. 
sat. sol. at 


40*. 

1.95 
2.1 
2.2 
2.2 
2. I 


60 °. 

4.5 

4.1 

3.95 

4.0 


83 *. 

8.0 

7*7 

7.6 

7*7 

7.85 
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'Results foe Mixtuues of Bfn/im; and Ton i m , 

t*niv Fmhidosiu j»n suit gm* mil. %e*l. sit 

wt. •/* u* iia (:h, — -— - — n a -— 

St* Mtlvont mlxVtrr. a*' *•*»"'. LW ***** 

I no. v.-j> 4. |» 6.7 lo.tl 

So.. m*> 4.7 h . •» it.; 

Rf ( n fi . *.7 > 4.i H.7 i? ..) 

Solubility os Anthuaofnf: at 17°.95 in Mixtmo.n of ; 
iJmehl, tan, V)M-l 

Benzene and Ethvt Acetate. Acetone and Carbon Trtrachloride. 

Cm*. t'flltg Gm*. (‘iilfit Gim. G*If* <•»»*. tim*. CLI* Owo II,., l»mv u:| t Luo, 

per i(H> gmv per itso urn*. p«T uw jttttv p*>r i»t g»«<i. p*’t i**o juuv prr tm* gut* prr »w uto p»*r sw* £tn». 
«olv«wt. aotvmil. ftotmit. Mtb-unt. «»h »’«* mtvrui jmhrnt. 

o.o o.iv-o So.o o.iHo joo.o 0.470 4 °*° 0.971 

10.0 o,i 39 60.0 o.i*iy «|*> 0.7.5** 3 <*.o O.^i; 

20.0 o,l 37 70.0 o.aio Hn 0,87"* 70.0 0,4)66 

3 o. o 0.16.3 80,0 0 . 7 . 0 * 70 0.4)36 to .0 o.tjlb 

4<*,0 0,177 90.0 0.J!*>6 60 Cl . t)IW 0,0 0 . 4)18 

49.3 0.164 loo. o O.'JS'il *61 0.4)8 1 


Solubility of Ant«racf.k» at 25° in Mixture? or, 

(hsMsu. m.m.) 

Bromobfenzent* f Chlorobenzene Blher + Benzene Ether + Chloroform 


Ctes. C e H fi Ci 

<‘ u H io 

mn ' Vi m a 

***- **U H iO 

».n, t 


per 100 <pa. 

per 100 pm. 

per tOO pm. 

per 100 m». 

per son pm. 

per 100 «m, 

W>*W r 

so 1 vent 

‘VV* 6 **^*! 0 

«0lv«ni 


sot V«ftt 

0.0 

I *3? 

0.0 

u.Hs 

0.0 

l .tu 

34.5 

1 *41 

29*8 

l .0 

JO . J 

0*794 

So.s 

I.SI 

So ,0 

i ,3H 

SM.G 

0,6l0 

75-5 

I *56 

70,6 

I .45 

70 .0 

0,614 

100 

1,6a 

iOO.O 

l .70 

1 Oil 

0 .851 


ANTHRACENE 


Solubility of Anthrackmi at a$* in Mixtures or Hnnmmmm amd: 

(HftBJttt* 19S6.) 


Aniline 


At clone 


CHS. C e %HKg ptr too put. 

»«. e u H 10 per 

p*r \m 

0 SI 4 , 

• ■’u*lrt* rr 

W% * C e Hg 80 g 

too ips* solvent 


too 

pul wi 

0.0 

I.Si 

0*0 


t*St 

22.2 

3*64 

24.9 


t .71 

48.9 

1.64 

47 *S 


i.SS 

67.2 

1.30 

79 ,3 


1 <36 

100.0 

0.75 

too 


l * B 

Carbon Disulfide 

Hexane 



<*»s. C 0 H^IO e Ptr too pm. 

OH®. C u H l0 p«*r 

Ohs* c^h u p#r too «**. 

OSS. 

|S#?r 

W°£ * C % 

too ass. solvtftl 

Vl« * 

WO IPS. 

0.0 

2.03 

9*8 


l . 6 ? 

24.1 

3*36 

a 8.7 


t .64 

49a 

2 .S 4 

45.3 


1.3a 

72.6 

#1 Aft 

1*90 

73.1 


0.75 


#1 AA % «- 
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Solubility of Anthracene in Mixtures of: 

{Mahleu, 1936.) 


Methyl Alcohol and Benzene at 25 0 Methyl Alcohol and CS 2 at 40 0 


Gms. CqHq per 100 gms. 

Ctos. C 14 H 10 per 

Gas. CHjOH per 100 0ns. 

Gas. C U H 10 per 

C 6 H* + CH3OH 

100 gms. solvent 

CH3OH + cs 2 

100 ®ns. solvent 

0 .0 

0 .14 

0.0 

3*14 

25.6 

O.34 

25.9 

1*51 

51.5 

0.68 

45.3 

0.753 

74.0 

1.25 

75.7 

0.462 

88.0 

1*53 

100.0 

O.168 

Propyl Alcohol and 

Benzene at 25° 

Aniline and Cyclohexane at 40° 

C*n«. c 6 H 6 Per 100 gms. 

a»s. C U H 10 per 

Gms. C e H 5 NH 2 per 100 gms. 

Gms. C 14 h 10 per 

c a H a + Cj^oh 

100 gms. solvent 

VWa + c 6 h 14 

100 gms. solvent 

0.0 

0.11 

0.0 

0.65 

27.9 

0.39 

20.3 

1.0 

So.9 

0.76 

51.7 

1*9 

74*0 

1.13 

75.2 

1.77 

100 .0 

1.70 

100.0 

1*49 


Freezing-joint data are given for mixtures of Anthracene and: 

Acridine!16) Methyl acridine!17) Quinone+Nitrobenzene 

Amino phenols(i) Naphthols(2o) (13) 

Camphor(5) Naphthylamines(20) Retene(i7) 

Carbazole!17) Naphthalene! 21) Resorcinol!20) 

" + Chrysene! 17) Nitrobenzene f Quinone! 13.) Styphnic acid!7) 

” 4 - Phenanthrene!3)(i2)Nitro phenols!11) Tetra nitro benzene!19) 

(15) (16)!22)Phenanthrene(2) (3M17) (20 )Toluidine!2o) 

Chrysene(x7) " + Carbazole(3) (12) (i5)Trinitro benzene(n) 

Dihydro anthracene!4) (16)(22) " cresol!8) 

Dinitro benzenes!11) Phenylene diamine! 1) ” phenol! 14) 

" phenols(n) Picric acid<9) (18) " toluene( 7 ) (11) 

” toluenes!10)(11) Picrimide(6) Tri phenyl methane!20) 

Diphenyl!20) Picryl chloride!6) 

Diphenyl aminec20) Quinone!13) 

!i) Bernoulli and Lotter, 1933; (2) Bradley and Marsh, 1933; Garelli, 
1894* (4) Grimm, Gunther and Titus, 1931; Jefremow, 1913a, 1914, 1916; 
(6) Jefremow, 1918; (7) Jefremow, 1919, 1919a; (8) Jefremow and Tichomirowa, 
1927; (9) Kremann, 1905; (10) Kremann, Hdnigsberg and Mauermann, 1923; !n> 
Kremann and Mtlller II, 1921; <12) Kremann and Wenzig, 1917; (13) Kremann, 
Sutter, Sitte, Strzeiba and Dobotsky, 1922; (14) Milone and Rossignolli, 
1932: (i$) Mortimer, 1928; (16) Ihscal, 1914,* <i 7 ) Pascal, 1921; (18) Rhem- 
boldt, Henning and Kirscheisen, 1925; (19) Shinomiya, 1940; (20) Visnon, 
1891; (21) Vignon and Miolati, 1892; (22) Ward, 1926. 
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C1 4. H | 0 

PHENANTHRENE C u Ii tQ . 

SOLUBILITY OF PBBNANTHKBNR IN AOUIOUS SOLUTIONS OF AtCOBOI.fi AT 20°. 
(Oregg-Wllnon ami Wrltfit. W2M,) 


Results for aqueous so hit ions of; 


Methyl 

Alcohol 

Kthyl Alcohol 


Propyl Alcohol 


wu * GH^OH in 

<*«' C u H io per 

wt. * c,2Ij.oh m iiw. 

'*u h jo tM ' r 

wt. * c^oh in 

ai». c t4 

in aq. solvent 

100 pas, solvent 

in AO* solvent 100 


in ao* iftlvent ; 

too §pa. 

59 *« 

0.12 

01 .4 

0 .jH 

00-8 

1 .< 

70.0 

U .02 

Hu .0 

i .27 

7 9 ■ 0 

1 ,« 

88.7 

1 .27 

90 ■ 4 

2.17 

9:1 .s 

j.i 

06.0 

2.27 

IS .8 

4 • 41 

95 • 4 

2 .< 

( 100.0 

i*‘«) 

0 

c 

0 

4-15 ^ 

100 

q.« 


Behrend, 1892, rejmrts 2,77 k«iw. jihenamhrem* jhm hh> gm*. alcohol at u.jf, 
and 3.tK> gms. at 14.8*. 


Solubility of Fhkhantiihkme is Qhv.xsu Arm*. iTm*»*ic»rw. *%i) 


At'itl. 

r. 

(mu C U H W 
IKt tea Utm 

Acetic Acid 


Sat S *4 

K M 

** *• 

d<> 

') <s 

a «» 

70 

5 A 4 <> 

Butyric Acid 

2d 

Pi 

(4 t* 

dd 

Jt 

100 gma. 05% 

formic 

• acid dissolve 


a*. i 4 

r 

Cun 

f*rr iPwiM, 
sat boh 

Propionic Acid 

id 

17 

M * ft 

dh 

21.4 

M ** 

ft 2 4 

40 . d 

Isolmfyric Acid 

2 d 

12 d 

Valeric At id 

do 

to. ft 

,46 gut*, t ulii# at 

jo.r 

iA*than t %m 


FH 3 SNANTHEENE 0 , 

Sououuty 01 Pin 'N^vrHttr.NF 


III 

Alcohol 

1 S|»e>rr*. VWL) 


S|». nr. of 

l.tHu t I»rr 

r. 


iiw gm* * jlt jtH. 

0. 

t*. H i t 

da* 

10.... 

0,807 

i.> 

'AO.. , 

o.Hoi 

4,5 

•AO........ 

*>-799 

>, i 

3 o........ 

0.79; 

»8 

4 o........ 

0*79 * 

7-4 

5 o........ 

‘*•79-1 

9.5 

Cm........ 

o -797 

14,0 

7 <>.. *« 

0.815 

$0.0 


Atcoitot 

A .MI IN TotVkXK. 


fit Toluene 



st» m *4 

«#i«s 1 ,,H|* |*»"» 

V 

•At »»*l 

I lift fin* Mf,Mt 

0. , , , 

„ , . 0. t| > i 

‘-it* a* 

10. .. . 

... ** *11 **t 

to .11 

«*. , » , 

"‘til 

4 *,0 


. •* *Ch| 

■ 1 *, 0 

do, . . . 

... «>.*# 1 * 

70,0 

}”> * * • ■ 

, , , 0, i| * * 

» |«»,0 

10, , . . 

. , , o.«i 7 * 

1 '-*•# ,0 

ho..,. 

, , , o,*j% 

»Ho ,0 

si,.,, 

, ,, 1, itt »7 

:| 80. t 1 

: H... , 

.. t,«»■>»» 

8 V*». 0 
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^I 4^10 

SOLUBILITY OE PlIENANTIIRENE IN SEVERAL ORGANIC SOLVENTS. (Henstock. 1922 .) 

The solutions were saturated by constant agitation and analyzed by evaporating 
and weighing the dried residue. J F s 


Gms.. C u II I0 per too gms. solvent at 


Solvent. 

— 

ti" 

... 


0 


+•' 


10°. 

IS". 

•20". 

0V> 

rto°. 

(’)•■•• 

O 

.O 

0 

6() 

1 

’>.<) 

1 

80 

2. 4o 

3.00 

3.60 

4.9.0 

4.8o 

(”)- 

<> 

.8 

1 

60 

2 

40 

3 

ti() 

4.00 

5.oo 

6.60 

8.40 

IO.60 

( 3 )- 

1 

.7 > 

\* 

•>.') 

2 

70 

3. 

26 

3.77 

4-^8 

4.8() 

5.5o 

5.8l 

( 4 ). • • • 



6 




- 



D.oo 

5.80 

6.60 

7.80 

(*)•••• 

5 

.5<> 

10 

/ * 

60 

9- 

80 

12.66 

15.80 

19.00 

22.5o 

‘2.6 .20 

(*)••.. 

I •>. 

. •>.<> 

14 

, 80 

i/- 

■44 

20. 

64 

2.3.84 

3o 64 

36.78 

43.9.2 

50.42 


I 5 

.70 

20 

. 00 

*>.5, 

.5o 

31. 

,02 

36.54 

4a. 5o 

51-94 

63.5o 

77-46 

(»).... 

. 21 

. 20 

22 

.70 

2.5, 

. 5 o 

:k). 

,60 

34.3o 

39.90 

46.60 

54.6o 

64 .20 

( 9 ). . . . 





- 


29. 

,86 

36.66 

44.o6 

5l.70 

60.3*2. 

69.68 


2 I 

.60 

•>.8 

.84 

37 

.3*>. 

45, 

,88 

54.48 

63.28 

7?.. 08 

80.92 

89 .*8 a. 


I 1 ), Methyl alcohol; (*) Light petroleum (b. pt. 6 o°- 85 °); ( 3 ) Ethyl alcohol; 
( 4 ) Olacial acetic, acid; (*) Carbon tetrachloride; ( 6 ) Ethyl ether; ( 7 ) Acetone; 
( 8 ) Chloroform; ( y ) Benzene; ( lw ) Carbon disulfide. 

Additional determinations in solvent ( 5 ) carbon tetrachloride, gave results 
higher than the above, hut it is probable that equilibrium had not been reached. 
* 9.20 gms. at 35 ® and 11.20 gins, at 40 ®. 


Solubility of Piienanthrkne in Several Organic Solvents. 

(Clark, 1919 a.) 

Gms. Ci,H 10 per 100 gms. solvent at 


S»»l\ ent. 

</ of solvent. 

It pt. of solvent. 

1 

:to°. 

50 ° 

80 °. 

Benzene.. 

. 0.880 

8o° - 80 ?5 

16.7). 

4o. 10 



Toluene. 

. O.870 

no n 0.3 

1 3 .80 

•29.10 

- 

- 

Helmed solvent Naphtha. 

0.865 

i4> 166 

12.52 

22 :. 42 

3 o .8 

84.8 

Crude. » » 

. o. 8<)3 

1.52 179 

1 5 . 3 o 

3 1.80 

74.2 

•.> 43.0 

Heavy Naphtha. 

• 0.909 

1 65 18) 

11 - 9 i 

•„>. f. 3 o 

60.3 

193.0 

Chloroform. 

. 1. h )5 

60.4 6>. .0 

18.70 

•>.<). .jo 

... 


Carbon disulfide. 

1. ‘.>.70 

40.7 I7.0 

26 . [2 

- 


- 

.\eelone.. . 

. 0.800 

56.0 07.0 

1 5.(>8 

;A' 2 . 4 u. 

. 

- 

Light P\ ridine ( 1 ). 

0. ()>•> 

j •> 7 ... | 

2 . 5.54 

38 .o 

78.9 

>4 r .0 

Heavy » ( 1 ). 

1 .0)6 

202 ■■245 

20.00 

24.5 

64-7 

182.0 

Hydrated P\ridine.. . 

. 1.0)0 

9 i 96 

o .43 

1. 3 >. 

7-4 

1 1 .1 

Carbon Tel raehloride. . . . 

i. 610 

7.5.5 . 76.5 

7.40 

11 . 24 * 

- 

- 

(»asoline .. 

0.74?. 

90 16 j 

4.53 

6 . 3 o 

- 

- 

El In l Ether . 

. 0.J20 

35 4 <>. > 

8.93 

15 . *4 


- 


/ 1 ) Those arc the buses derived from eoaltar oils by abstraction with sulfuric acid and liberation 
of the l>a*e with caustic soda, 'rimy probaby contain lmt very little pyridine, C ri H.,N. 


too gms. methyl formate dissolve ‘.>.6.1 gms. C 14 II l0 at 9 . 5 °. (Krober, 1919 .) 

100 gms. sat. solution of Phenanthrene in liquid Sulfur Dioxide contain 
23 gms! C 14 H 10 at ? t°. (DeCarli, 1927.) 


Solubility ok Phenanthrene in Several Solvents at 25 0 . 

I Hildebrand, EUefson and Beebe, 1917-) 


Solvent. Gn Umi. , '".Tv , TOt. IO ° Solvcnt - 

fATcoh()l 4.9T} Carbon Tetrachloride 

Benzene" — 59.5 Ether 

Carbon Disulfide 80.3 Hexane 


Gms. CuHjo per 100 
Gms. Solvcnt. 

26.3 
42.9 
9 * I 5 
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C|^H, 0 

Solubility ok Phknanthkknk IVratk in Absolute Alcohol. 


(Behnsmi, iHyj.) 

Crams ivr um Cram* Saturate*! S**!uti«m 


t®. 

Picric Add 4* 

».»•». • ...... WW,,.. 

Phciunthrrnr - 

— rbriunthrmr Pitratt. 

12 .3 

OQI 

O.7I 

1 4)2 

14 3 

I -OO 

0 78 

1 78 

* 7*5 

1 .OS 

0 Nj 

J Ky 


Solubility of Phknanthrkne Pi urate in Alcoholic Solutions 
Containing Picric Agio ani* also Phenanthkenl. 

(HchfrtuL) 

Granin Addl'd H to tr. Aha. AUohoL Gm». prr um (Imi Sat. St 4 ttti»«n. 

t®. r~" • l *'**-"~ v --s 

I‘, Pit rate 4 * Picric At . 4" PHenatithrrnr. At »f Hirmtnihrrur *** p. I'ntaie 


13.3 

I -4 

0 


0.5 

0.534 

I 413 

1 .9 47 


t .4 

0 


0 9 

0 dot? 

a -141 

2 55 a 

12.3 

0.8 

0 


2.1 

0 3S4 

2 77 

3 124 

12.3 

0.8 

0 


4 0 

0 139 

5 tut) 

5 7 6 5 

I 7 -S 

1.4 

0 

. 1 

0 

1.150 

0 75 

1 01 

* 7-5 

1.4 

0 

.2 

0 

1 285 

0 f»8 

J 97 

I 7 -S 

1.4 

t 

.0 

0 

2 45 

0 37 

2 82 

* 7 • S 

1.4 

4 

.0 

0 

615 

0 105 

9-345 

* 7-5 

1 4 

0 

0 

2.2 

0 . 

Mi 

3 270 

3 ( >w 

■'recz i n(? 

■point 

data 

are 

rtver f or 

p 1 x t tin 

•e, of 

! tenant y t* 

*ne and: 


Acridinel is» OhrvseM is* Burvl * Main F*v » 

/unino phenols!2 i lUnttro benzene I ai FvrotMin- Sol u » 

Anthracene!;*) is* U«U U? I " toluenes! *» i month need *& j 

M -I Carhazole i s H M U»; * BiphenylUvl hi <4 n' a 

Uhl “ aminet mj > kHi'fji'OO 

Benzene!4} Hydro pitrmm* <1 * Otvtd^M .trtd*7> 

" i CarMizoleU) NatduhaleneU^i U M UM IV*t run ? m * no 

Carbazole(s I Phenant hrent*U M jvtrvH l i 

M + benzene(4! Phenv leru* d t am 1 nos 12 i Printtro hen/enel *i 

“ + an t hrarene 15II u M 15) 14 r ram id** 171 !l ?•-,<*.m ? 1 

Uhl Picric *actdi?i i »»! t , 1 

(i) Bernoulli and Karas m, mho; U) Bernoulli and Vau«*r, 1 Jn ; m*) 
Bradley and Karsh, i*m; C a I Brunt, iMh\ is* liar** 11 1» m> r ; Mi 
HrynakowsH and Famine in.sl: i, nnu; *71 defremow, m*m< u , i #i n; cu 
»Ief remow and Tichomiwwa, 1 027* 1 ma; 1 *i Freman* **? a!, hi^; « mm 
K remann and llofmeier, mho; ini U’emanr, buffer, Kuo* Strzelba and 
Dobotzky, ioaj; Ual Hi lone ant! Boss ip no l! \, mh j', U c Pm»I at i, mu?; 
UM Narbntt, 1005; Us J Base a l, 1 ^t; Urn Khmopoya, mho, U » Vi gran, 
ibou ,Uh) Ward, mho; Uo) Furnakov and Jefremuw, \ n«'« 

TOLAN (Acetylene diphenvl I 

Freezing-point data for mixtures of toUn with dtben/.vl, with benzal 
aniline and with azobenzene are given by Basra! and Normard, hh, 

AZOXY BENZENE C e H & !NOM(: e H & . 

Freezing~ooint data for mixtures of axoxy benzene and azoMm/,«*«** are 

given by Hartley and Stewart, mh?m 
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c h n 

BENZIL C,H 6 CO.COC,H,. 14 1 0 2 

Data for the solubility of benzil in aqueous ethyl alcohol are given by Tim¬ 
mermans (1907) and by Kendall and Gibbons (1915). Data for aqueous so u 
tions o benzil and phenol, for benzil and succinic acid nitrile and for benzil and 
triethyl amine are given by Iimmermans (1907). 


Freezing-points are given for mixtures of Benzil and: 


Acenaphthene(6) 
Azobenzene(7)(9) 
Benzanilide(9) 
Benzoic acid(4)(s) 


Benzoin(2)(8) 

Chlor acetic acidly) 
Dibenzyl(9) 

Dibenzoyl ethylene(3) 


Hydrobenzoin(9) 
Naphthalene!1) 
Stilbene(9l 

Trichlor acetic acid(4) 


(1) Bernoulli and Sarasin, 1913; ( 2 ) Beurath, 1912-13; (3) Grinun 
Gunther and Titus 1931; (4) Kendall and Gibbons, 1915; ( s ) Passerini, 
1934; (0) Pawlewski, 1893; (7) Tammann and Botschwar, 1926; ( 8 ) Vanstone 
1909; (9) Vanstone, 1913. ’ 

.CC> 

Phthalyl PHENYL HYDRAZIDE C.H^ >N.N<f 

N CO ' X C0H5. 

CO CH 

Phthalyl PHENYL Methyl HYDRAZIDE CoH./ 'b N.N 

N CO x x C«H 5 . 

Very careful determinations of the solubilities of the enantrotropic forms of 
these two compounds in alcohol, chloroform, ethyl acetate, acetone, benzene and 
in-methyl alcohol are given by Chattaway and Lambert (1915). 


Solubility of the Tautomeric Forms of Hydrazides in Benzene at 5 0 
Determined by the freezing-point method. (Sidgwick, 1915.) 

Gms. Compound 

Compound. Formula. Dissolved per 

Liter Benzene. 

Phthalylphenylhydrazide CoIL \ ^ / N.NH.C0H5 I ^ * 0rm 0 0 

N CO ' ) C form 1.1 


Phthalylphcnylmethylhydrazide CeH< 


/C 0 N 
^ CO ^ 


N.N(CH 3 )C 6 H 6 , A form 


124 


Diphenylenc GLYCOLIC ACID ( ms-Oxyfluorene carbonic acid) iC G u v i 2 CiOir)(:oon. 

Solubility in Aqueous Solutions of Hydrochloric Acid at 25°. 

(Knox and Billiards, 1019.) 

Equivalent NormnllQ. Equivalent NormaHl). 

II Cl. ' . cldCha II Cl. " t:ir^oV 

0.00 0.01082 5.84 3 o.oo34H 

i. <)5 2 0. 00492. 7.74 5 o .00 35 2 

I.907 o.oo355 


DIPHENIC ACID (o, o' bi hen zoic acid) 1100C (o) C 6 II t .C 6 IK (o) COOH. 
Solubility or Diphknic Acid in Aqueous Solutions of Hydkochloiuc Acid 

AT ^;j°. (Knox and Richards, 1919 .) 

Equiv. Normality of IICl. 0.00 2.io3 3-985 5.90.8 7-74^ 

h * C n II lu O v . 0.00020 0.00182 0.00144 0.001 12 0.00118 


BENZOYL PEROXIDE (C e H 6 CO) £ 0 £ . 

Freezing-point data for mixtures of benzoyl peroxide and di benzoyl 
ethane are given by Grimm, Gunther and Titus, 1931- 
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C|| 0 0 5 

BENZOIC ANHYDRIDE IC B H ( COOI f O 

Freezing-point data for mixtures of benzoic anhydride with acetamide and 
with benzamide are given by Kremann. Hauermann and Oswald, tgjj. 

r~2:4~DINITR0~ a 1 -METHYL DIPHENYL 6 CARBOXYLIC ACID INCL 1 

* 8 

Solubility or thi r Acid ih Bknziks. 

(HnrsnirX mti wuilmn, iosisi 

Weighed quantities of the r-Acid and benzene were sealed in tubes and the 
temperatures determined at which the last trace of solid remained in equi¬ 
librium with the liquid. 


* Hoi. % « f 

solid 

,0 

H«l. f nr 

Dull * 

1 r 

A<’M 

Ptmr.c 

l 

r* *epl 

rhftst* 

5.5 

0.0 

C H 

134.6 

59.9 


115*3 

22.9 

S*JJin®a^* X fl H # 

136.2 

64. J 


128,s 

41 *0 


137.1 

64 . 3 

a 

129.6 

51 *0 

It 

1.48.3 

67.9 

tj ’ 1 u/Vr 

128(1! 

5$ *0 

" +jC. .H lu 0. .N.,. 

CL lift 140 .6 

72.0 

132*6(1} 

5B.2 

n ° Li 

147 .8 

15 S *5 

8 . 3*7 
100.0 



{ i ) Kst imated f ram aut. har # % di agram. 

TANNIC ACID 

When a sample of tannic acid of apparently very good qualify was .aided to 
water at room temperature, the solution increased «* greatly in viscosity, Our 
even before the saturation fxmrt wan reached, it Us atm* evident that a satisfa* 
tory preparation of liquid and solid t imid not lie made. I he solubility m water is 
variously given in t he pharmaeettt tea! literature from about ju to 300 gtm, tannic 
arid per too gins, of water. Similar Iv, the quoted result** lot I lie* •.» *h:bihf v in 
aleohol vary from about 50 to 400 gum ar id jx*t too gins, of alcohol 1 vcpll, rmcj 
too guts. glycerol dissolve 4H..S gm* t .omitt at t s M»no;) 
too gins, t rk hlorethylem* dissolve *? o 1 j gm, tamuu at t$‘\ d\mn 41*1 limm*. 1**14) 

3 - METHYL ACRIDINE C^NXIL*. 

Freezing'point data are given for: 

c Methyl acridine f Acridine 1 Pascal.. 1914.1 

“ “ + Anthracene tPancal. p*ji , 1 

DESYL CHLORIDE C rt H^CHC! W d H f . 

Freezing-point data for mixtures of desyl chloride and methyl de-u*xy 
benzoin are given by Prviswerk and Krlenmeyer, 11.144. 

BENZIL a and £1 MONO-OX I ME <yU‘‘X‘< ;b tH 1 tyb . 

Results for e pul it, rum in t h *» systems r’er/tl % and t i **. **• * nor.", and 
benzene art* given by lavlor and Saris, 1 mo. 
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STILBENE 

bSKf ° f Sdlbene Md * «oxy S tilbene are given 


Freezing-point data are Riven for mixtures of: 


StiIbene 


Azobenzene (Pascal and Normand, 1913; Beck. i 90 a.) 
Benzil (Vanstone, 1913.) 


4 Benzal aniline (Pascal and Normand, 1913.) 


Bibenzyi 
Picric acid (Jefremow, 1918.) 

Styphnic acid (Jefremow, 1918, 1919a.) 
Aza toluene (Pascal and Normand, 1913.) 


Brum, 1898; 
and Colzolari 


Garelli, 
, 1899.) 


DIHYDRO ANTHRACENE 9 , 10-C fl H 4 :(CH g ) g :C fi H . 

Freezing point data for mixtures of dihydro anthracene and anthracene 
are Riven by Grimm, Gunther and Titus, 1931. 


BENZALAZINE (Benzaldehyde azine) C„H P CH:NN l :CHC H 

00 6 5 * 

Freezing-point data are given by Pascal, 1914, 1921, for mixtures of 
benzalazine and each of the following compounds: Cinnamylidene aniline, 
dibenzyl hydrazine, dimethyl hydrazine, diphenyl butadien, diphenyl 
diacetylene, diphenyl hydrazine, furfuralizine, naphthalene and a naohthol- 
azine. Results are also given for mixtures of Jhio Dhenyl alazine and 
cinnaumylidene. 


ACETYL BIPHENYL (Biphenyl methyl ketone) C A H c C»H. C 0 CH„. 

6 5 8 4 O 

Freezing-point data are given for mixtures of acetyl biphenyl with 
P naphthyi&miae and with p toluylic acid by Pfeiffer, Angern, Wang, 

Seydel and Quehl, 1930. 

Phenyl GlyoxalPHENYI< HYDRAZONE, a and 3 forms, C 6 H 5 ,CO.CH:N 
.MlCJi, 

Soi.uim.rrY op Phenyl Glyoxal IIydrazone in Several Solvent^, 

(Sidgwiok and Ewbank, 1921.) 

The determinations were made by the synthetic method. In the case of alcohol 
as the solvent, the a form of the compound is transformed into the [3 form before 
saturation is reached. Hence results could bo obtained only for the 3 form in 
alcohol. M. pt. of % form 114-117°: of 0 form = about 14S-146 0 . 

Results op the Solubility Determinations in : 

Kthvl Alcohol. Benzene. 



(im«. form of *)h» 
cmpd jmm* uu> khi* 


(inn. 3 form of ihe 
cmpd. per loo grns. 


Gms. a form of the 
cmpd. per 100 gms. 

t". 

MU. M*l. 

r. 

hul. aol. 

t". 

Sill. sol. 

70... 

8.8 

3 .o. 

... 0 . 3*221 

3 . 0 .. 

5.84 

H I. 4 . 

.. 19. t> 

26. . 

4.8 

8.0.. 

10.4 

93 . 5 . 

39. 5 


... f 0.4 

2(f . 0 . . 

19.9 

98.0. 

. . v r >. •> 

H).\. 

19.9 

4o. 8. . 

3 o. 2 

103 . 4 . 

7 h ■ 9 

r *7 . •>, . 

3 o. 2 

5 o.0.. 

38.6 

11 3 . *>. 

. . 9 <> . '> 

: 4 . 3 . 

... 38.6 

56 .0.. 

45 .0 

iv.S , >. 

. . 100.0 

79. T. 
98.0. 
11 >. 1. 

... 4 - 5.0 

- 70.8 

... 89.8 

7 *). 3 .. 

. 89.8 
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1% Nuhmaj iiiiTAM : 

Aims <*»>* '■«»!*** 

J|*«} !♦<*> *»«•, Snli.! J»* i !»** MU*> 

t,'* •»,!? .»»! i*li *■»»* t ‘ *-*t *»**i l*!*.»n* 

71.7*..... i,H* 5 bum »H >, , , . } J* i * f»*rm 

Ho.81. \ JY \ ' - ;* * .8 . . . . i<». 1 

tji. ....... to, 1 - 8 1 . : . i n 

10 l17.0 ’* ** i .**. * * 1 

m .<>. I >. $ ■» *1**.**. > . • . *»■ *> 

u 3 .*». V*.f) 

Som iiit.u v or 1 h 1 two Put* Ih n hmim i* Sii*mi\iiiv 

IN Si VI UAt Sol v IN I H At 


• ♦SIM {H-f 5‘■ 1 SUM -.** n*I 


Sub ntf 

1 tullll 

\ l»*r hi 

U.um 


Benzene.... , 

. ■» » , i 

S u 

t. t 10 1 

i . 0 

Heptane .. 

<larbnii letraeldoride. . . 

. 1 . 

8 , H 

t». 1 » 

C t t«» ! 
h *| f*i 1 

1 . fl 

i Web* lie amir.......... 

.* . it* 

t. dt 

) I** 1 

i , t» 


BENZOIN (Benzoyl phenyl enrhinoh tyi»ni,omnHM* v 

Soluiiiutv 01* Benzoin in W vtek, Pvkiihnk anm> Ami s 50*'J, Pykiimnh 

AI 20 25”. 

(Brim, l‘it7 I 

t#m*. Hrnmm jtrf too 
Mvrnl - aim Wat. 

Water o 03 

Aq. 50 % Pyridine 6 6 4 

Pyridine 20 20 

100 gmt. 95% formic arid dissolve 5.06 gmn. lienzoin at (Whw, tm \ \ 

BENZOIN, Hydro BENZOIN itmf Itewt) BENZOIN, 

Souiiiiuty or Each in Ciilohofohm an» in Cam&on Ti;rnAC**ia.omnc at 


(i**ttd»*w»kt, W-l. 1 * 12*1 | *♦*»• rm (»4 «iO»«>t*rit 

P**f t*w tut* 

CmnjMiutKt I'wiwnlu i.ttM* m $ 

Benzoin..... CJl^CIicOH j; m «», *1* 

Hydro benzoin... (<l n li&,0liOH h 1 o*» *», 1*/* 

Desoxy benzoin........... Pgfl&PH, IS» . *^1* i».it 

Freezing-point data are given for mixturen of Benzoin and; 

Azobeazenel 7) Benzyl idea e anilinet?) Methyl drsnxy benzmaid 

Benzanilidet?) Ribenzyl!7i Naphthalene*u 

Beaz11 (a)( 6) Hydrazo benzenei71 Rewire1 noUai 

Benzyl ani lineal Hydro benzoin!31 


Results for mixtures of Hydrobenzoin and benzilf?) 

lx) Bernoulli and Sarasin, 19J0; (a) Beurath, Miy-ij; «j* Carre and 
Maud ere, 19311 I4) Dischendorfer, 1933: 15) Preiswerk and Brlenmeyer, 
1934; (6) V&nstone, 1909: l?) Vaastoae, 19x3. 

PHENYL ANISYL KETONE C e H 6 C0CH 3 0C ft H 4 . 

Freezing-point data for mixtures of phenyl aaisyl ketone ana tri ehlor 
acetic acid are given by Kendall and Gibbons, 1915. 
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C, 4 H j 2 0 3 

BENZILIC ACID (C.H^.CKOHj.COOH. 

Solubility of Benzilic Acid in Aqueous Solutions of Hydrochloric Acid 
AT 25°. (Knox and Richards, 1919.) 


dm. equivalents per liter 

H Cl.. 

0.00 o. 00*769 

1.537 0.000 3 2 

2.977 0.00233 


Gm. equi valents per liter Gm. equivalents per liter 


'hci. 

CjiHijO,. 

hoT— 

CnH ia O». 

4.440 

0.00182 

8.8o3 

O.OO167 

5.93* 

0.00172 

10.25 

0.00195 

7 .656 

O.ODJOO 

11.69 

O.OO217 


Solubility of Benzilic Acid in Aqueous Solutions of Sodium Formate at 25 0 . 

(Larsson, 1927.) 


Normality of 
aq. HCOONa solution 


(CgH s ) gCOHCOOH £ 
^Om. MOls. 


er liter sat. sol. 
Gms? 


o.o (= H ? 0) 
0.05 
0.10 


0.00619 1.412 
0.0258 5.885 
0.0378 8.662 


Distribution of Benzilic Acid at $5° Between 


Water and Chloroform. 


MUllraols. C t , H,JO, 
per liter 


H s 0 

layer (C t ). 

o.a3o5 
o. 460 
o. 60.4 


OH Cl, 
layer (0,1. 
0.2885 
0.96 
1.7 5 


C, 

c,‘ 

( .25 
2.08 

2 -l'\ 


Water and Ether. 

Mllllmols. On ir xl 0, 
per liter 


H,0 

layor (C,). 

o.o5o 
0.0775 
0.1200 
0.1600 
o. 3oo 


Ether 
layer (C*). 
0,83 
i.55 
2.72 

4-44 

9.22 


(Smith, 1921-1922.) 
Water and Xylene. 


Mllllmols. Hi, 0, 
per liter 


c, 

H s 0 

Xylene 

C,‘ 

layer (C 4 ). 

layer (C s ). 

16.60 

0.448 

0.1 33 

20.00 

0.757 

0.363 

22.65 

1.029 

0. 643 

27.7 

3 0 .7 

1 . 25 a 

0.975 


C, 

C»* 

o.3o 

0.479 

0.626 

0.788 


Freezing-point data for mixtures of benzimidazol + Pyramidon are given by 
Pfeiffer and Angorn, 1926. 


Distribution of Benzilic Acid at 2s 0 Between-. 

(Smith and White, 1929.) 


Water and Chloroform 

Water and Toluene 

On. Mo la. 

C u H lz O., per liter 

(Sn. Mols. 

C,,H 1 P 0 3 per liter 

' r H ^ Tl ay«r 

CHC 1 ? layer v 

' H 2 0 layer 

C 6 H 5 GH S layer 

0.00238 

0.00284 
O.OO323 
u.00340 
0.00363 
0.00374 
O.OO385 

0.00290 

0. 00363 

0.00436 

0.00462 

0.00500 

0.00528 

0.00550 

0.00112 

0.00125 

0.00139 

0.00178 

0.00198 

0.00224 

0.00251 

0.00528 

0.00607 

0.00674 

0.00950 

0.0114 

0.0128 

0.0145 


U.UUJU3 w --- 

Freezing-point data for mixtures of benzilic acid and naphthalene are 
given by RernouLli and Sarasm, 1930. 


N- AN I SAL ANILINE (Anisylidene aniline) CH 3 0C 6 H 4 CH:NC e H 5 . 

Freezing-point data for mixtures of N-Anisal aniline and benzilidene 
aniline are given by Pascal, i 923 a * 



NITRO DIMETHYL SULPHONIUM I .inti SM.imum) PI CRATE N’n ? C # H 4 S(CH s ) 

' (KOp l 


SOLOHIUTY OF TilK IsOHHK It* Swt.FONIOM ANU 

Salts in Katun at i <*’ • 

arn (toffH!, la.VK 4 


I AOHiprlOf 


dun. per im 


eul f«num mli 


mu. »'duuwt 
;i* 7 rfHujiis!k 1 C 


V 

m 

m f p 


u *mn 
q .uso 

O.HK 


o .070 
U *QSU 
U , t US 


AGRIFLAVINB Uo-chloro methyl, \J> d iamtno acridine bydror blonde} 
C^^H^N.CH^Cl.HCU. 

Solubility or Mixtwus or AoetFuvtw* awn tub Miotial 
HYDKOCHLO tt n>« OF UXAKIHO Aeji UUHJS I* WaTHU AT 2U 0 . 
coatihH, ift.M.i 

dun. p* t 100 o f Try mixture m*, ■■! »ii«ur# 4! * <*$4**4 

'ohloro nethyUu Nruir*f ftyari»rM^Ti4* s pvt W 

of a tom mo ncrmin* of Ttwlno urriain* wi«r*d4 Mduttun 


too 

u 

Bo 

20 

60 

m 

SO 

so 

no 

bo 

20 

HO 

0 

too 


O .4 
* *J 
.f*l 

2. I 
2 * I 
1 .ft 

ft .ft 


The above experiments and similar ones made with other mixtures slow 
that aeri flavine does not possess the solubility and other primes 
mentioned by the British Pharmacopoeia, Analyses of -uamelrrs pure based 
as the eh lor methylate contained only to 70 percent of tins product. 

The experiments made with various mixtures of aenfUvtn** and diamno 
acridine show that those containing from to %% tw*r» nu of thr* hydro 
chloride of the chloro methylate of di&mino acridine 1 nrr«*spon*l in oolu • 
bility with the figure given in the British Pharmaroe* #* 14 , The |»ure 
compound is considerable less soluble than commercial sample*. 



BIBENZYL CgHgCHgCHgCgHg. 


751 


C| 4 H, 4 


100 gms* sat. solution of Bibenzyl in liquid 
28 gins. C 14 H 14 at ? t°. (DeCarli, 1927.) 


sulfur dioxide contain 


Freezing-point data are given for mixtures of Bibenzyl and: * 


Azobenzene(7)(2)(9) (10) 
Benzal aniline(7) 
Benzoin(8) 

Benzo phenone(6) 

Benzyl phenol( 7 ) 


Biphenyl(5) 

Diphenyl disulfide(3) 
Hydrazo benzene(7) 
Nitro toluene(6) 


Phenyl benzyl ether(7) 
Picric acid(4) 
Stilbenefi)(2) (7) 
Styphnic acidly) 

Tolan[ 7 ) 


Results for mixtures of Bibenzyl P Naphthylamine 
are given by (4) 


and Sarcosine anhydride 


Tiinl 1898 > (2) Garelli and Calzolan, 1899; (3) Grimm, Gunther and 

93 ’ ^ efremow > 1919, 1919a; (5) Lee and Warner, 1935; 

( 6 ) Malotaux and Straub, 1937; (7) Pascal and Normand, 1913; (81 Vanstone 
1913; (9) Brum and Gorni, 1899; (10) Hasselblatt, 1913. ' 

BENZYL SULFIDE <C 0 H 6 CH g ) g S. 

100 gms. CHCl 3 dissolve 133*91 gms. (CLELCfL L S at 20°. 

" *' CC1. " 12.l6 " 8 5 m 2 2 n „ « 


(Pawlewski, 1914. 


BI TOLYL CH 3 C 6 H 4 C 0 H 4 CH 3 . 

Freezing-point data are given by Grimm, Gunther and Titus, 1931, for mix 
tures of Bitolyl with benzidine, with dichloro biphenyl and with biphenol. 


AZOTOLUENE CH 3 C 6 H 4 N :NC 0 H 4 CH 3 . 

Freezing-point data are given by Pascal and Normand, 1913, for mixtures of 
azotoluene with azobenzene and with stilbene. 


CYSTINE /C u H u N,0. 

looce, sat. sol.of cvstinc in water contain 0.0168 gm. CnH u N*0 at 21 0 . 

» in 0.02 » o.oo 54 » » 

The method followed by Pfeiffer and Angern, 1924, in making the above deter¬ 
minations is described under Alanine, p. 199 
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C|nH| 4 0j 

CYSTINE 

Soi.ui*u.m or (Iystinn in Vaumh s At.u x ovs Sos.vrioNs tn Ihirrmmr 
llYOiiotJKN Ion i snt u uiN ,vi **um, rm, . 

Tho desired pn value of the solution was always secured with only such acuta 
and ban oh as form easily soluble salts with tho amiiu* and. In all eases the solid 
phase was the amino acid. A large rsmn of cystine was shaken itt * V* with 
the solvent, ami the sat. solution, after filtration, was used for tho determination 
of pn by means of the hydrogen electrode and of the dissolved amino acid by a 
nitrogen determination. 


/» M of <ttu* >!*«** e# «»t Uim.s i«'r 

Solvent. '•at *t*l turret *mI H«»l%rn|. *af. *u*} liter«.i| 

A<h O.'ffi n Htal. o.H $ i.dta V»|. *». i n OIMUNMi 

n O . lOO *» »* ..... I . t » O.iHtil * *.«» H i d f ,|t ,t H t Nil.,. »„ HH #1*0} ,‘f i 

,» <>,o»o ** •* ..... t.70 u.itir i tw 1 i hu>»i *«•* 

»# 0.0 jo *» " ..... ». to 0.0*770 *h,HI - j*»im - 7, »* 11.0 it) I 

» tao n CHsCUUlI A»! , **, | | ium| **•* }>h««»)>U.tU . 7 * *|H (I, o " {’, 

+0,to n( *HjCO 0 Ntt,» i,«pj ti.in In* ** o,h«m/i N.tOll H . Vi 0,1 * { 

Atj. 1,0 n ClljOOOil “ **.ot •* - -•• H «78 0 .HM 7 

Ht.g\onCH 3 COONa.. *1. ;f» 0,01*78 *« 00* - ... o.u > *»,!«*.*.{ 

Aq. o\ 1 w GH 3 OOOH *’ o. to - » . . «».**» 1 , i Mjo 

+0,1 nCllaCOONa... }. >9 o.ot tm 


The solubility minimum is at pn Xji* and the sat. sidutiim contains 0.01*78 gm. N, 
corresponding to 0.1097 fC*». eystme. 

HYDROBENZOIN C e H fc CHnH .CHOHC d H*. 

Freezing-point data for mixtures of the i Homeric h yd robe* man an art* given 
by BDseken and Risen* *9aB f and by Read and Steele * • 


AZOANISOLB C^OCHjN.fC^OCH,. 

Freezing-point data for mixtures of p Azoantsole with azoxyaninolc, with 
azoanisol phenetoi* with azo phenetoi and with methyl propyl axophenal are 
given by Bogojawlausky and Winogrodow, j**07* 


p AZOXYANISOLE ICeHjOHOCH^N, 

Freezing-point data are given for mixtures of ft mmym incite and; 

p Azoantsole(i) Benzo phenonetjI Nitro benzene!j! 

p Azoanisoie phenol!1 1 Ethylene bromide!a I p oxybenza 1 p anmdine 

p Azoxy phenetol(aM$) Hydros inone! 3 * aceiatettil 

Benzene!a I p Hethoxy cinnamic acid!1 1 

(1 ) Bogojawlawsk i and Wi nog rodow , 1 907; ( 2 1 Bog oj m lawsl 1, Mi nog r odt*r 
and Bogolubow, 1906 ; I 3 ) de Kook, 1904; U > Brins* i^m; Is* Raitnjanz 
and Rotaiski, 1906 ; ( 6 ) Robberecht, 1938. 
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C|4^1 4 O 3 


METHYL ORANGE (CH 3 ) £ NC a H 4 N :NC 8 H 4 S 0 3 Na. 



Solubility of Methyl Obangb in Watbr at 

(von Euler and Rudberg, 1924.) 

0 

00 

iH 

pH of the 

On. Mol. Methyl 

PH of the 

On. Mol. Methyl 

solution 

Orange per liter 

solution 

Orange per liter 

5.0 

0.00022 

3.6 

0.00004 

4.2 

0.00.010 

2.5 

0.00003 

4.0 

0.00005 

1 .1 

0.000042 


The authors also found that one liter of an aqueous 0.02 normal solution 
of glycocoll dissolves 0.00032 gm. mol. <= 0.0966 .gm.) methyl orange at 
17 . 5 °- 

DI p TOLYL AMINE £H 3 C fl H 4 ) g NH. 

Freezing-point data for mixtures of di p tolyl amine and phenyl p tolyl 
amine are given by Chapman and Perrott, 1930. 

6-AMINO, 3 f4 ' -DIMETHYL AZOBENZENE CH 3 C e H 4 N:NC fl H 3 (CH 3 )NH g . 

Freezing-point data for mixtures of 6, Amino, 3,4-dimethyl azobenzene 
and sarcosine anhydride are given by Pfeiffer, Angern, Vang, Seydel and 

v^uehl, 1930. 

p DIMETHYL AMINO AZOBENZENE (CH 3 ) g NC 6 H 4 N:NC 6 H 6 . 

Experiments showing the distribution of p dimethyl amino azobenzene 
between aqueous solutions of sodium salts of fatty acids (soaps)+ether y 
and of the effect of varying concentrations of methyl alcohol upon this 
distribution,are given by Smith, 1932a. 

100 cc sat. solution of p dimethyl amino azobenzene in ethyl ether con¬ 
tain 2.99 gnis. C 14 H 1 § N 3 at 

The following results are also given of the solubility of p dimethyl 
amino azobenzene in aqueous solutions of methyl alcohol. 


Percent CHgOH 
In &q. solvent 

0 

S 

IS 


Oms. C 14 H 16 H3 
per liter 

0.00032 

0.00041 

0.0010 


Percent CHgOH 
In aq. solvent 

20 

30 

40 


Qns. C u H lfi N 3 
per liter 

0.00195 

0.00335 

0.0102 


Freezing-point data for mixtures of p dimethyl amino azobenzene with m 
dinitro benzene, with p nitro toluene, with 2,4-dinitro toluene and with 
2,4,6-tri nitro toluene are given by Giua and Reggiani, 1925. 



N-METHYL p TOLUENE SULFON ANILIDE OHjCgH^StLSU’!!., IC fl !! f> , 

Solubility or N-Mbthyl j> Toltjbnb .hulfon Anilid* in Aqueous 
Solutions or Acetic Acid. 

(ftraafWdn ami Will Hum, IWIM 

(Sec Benzanil i&e p. 725) 


Qttfu OKyCOOH p*r 

dan. OH** H 


umiH’pti prr 100 mn. 

wlami 

100 ora* aa- solvent 

/' 




0.0 


Almost 

insol Mbi le 


2 b .0 

0.02 




«U *4 

0. i K 

«■ 



76.8 

1 ,ht 

2.36 

3 . OS 

3 . ‘14 

85.0 

3.6 

4 .4 

S .7 

7 .4 

01 *3 

s.b 

6.0 

H . 7 

11*8 

od. 0 

0.0 

1 1 . a 

H| . % 

14*2 


01 BENZYL HYDRAZINE C a H 6 CH f .NH-NHCH^Hr . 

Freezing point data for mixture* of dihen/.yl hydra/* nr with benz&i&zim 
and with cinn&mylidene ant! toe are given by Pascal, 

DIMETHOXY BENZIDINE y, a' lCH ? ONH t ,C (I H ; ,I 

Freezing’point data for mixtures of tlimeihoxy and dtettmxy benzidines 
are given by Ingold and Kidd, i*y.n* 

AMYL CUMARXC (and Cumarinicl ACID t 

One liter fiat, sol of Amyl cumarie acid in H f O con tains o.om 7 gm». 
C u H i 8 0 ? at a$°. 

One liter sat. sol. of Amyl cumarimc acid is H t 0 mimatnn o.ui gmg* 
C J 4 H ia 0 s at (Roth and Stormier, m:$.i 

ACETYLENE ETHYL TETRA CARBONATE 

Freezing " 1 point data for mixtures of acetylene ethyl tetra carbonate 
with ethylene cyanide are given by Timmerman a and H*e, Vessel ovsfcy, 1431 

UNDECYL MALONIC ACID CH«C n H <f MCOOH> t . 

100 gms. C e H 0 dissolve 0.0130 gnu CH(C U H» ? HOOOffl r at js°. 

(verkadr and € oops, Jr., 1930& 


ETHYL SEBACATE «CH £ > ft ( 000 C f H ft l f > 

xoocc* HgO dissolve 0.008 gm. CGHJ.ICOOCJU* at ao*. 

(Sabotka and Kahn, 193X. 
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MYRISTIC ACID CH,(CH g ) 1Z COOH. 

The melting-point depressions of mixtures of myristic and other fatty 
acids as a method of estimating the percentages of individual fatty acids 
in mixtures are reported by Wenzel, 1934. 

Results for the freezing-points of mixtures of myristic and palmitic 
acids are given by Kulka and Sandin, 1937. 

TRIMYRISTIN CH [CH (CHJ - -COOL. 

35 ?» c LC 0 

Solubility of Trimyristin in Several Solvents. 

(Losfcit, 1928 .) 

The determinations were made by the thermic, the sealed tube and the 
analytical method. The author’s results were plotted and the following 
table constructed from the curves. 


t° 

Oils. C^HgtcH^CHg) 

12 C°o] s rer 

100 ®ns. sat. 

solution In: 


/ G 6 H 6 

ic# 6 ) 2 o 

CHCI 3 

cs 2 

0 

— 

— 

10.0 

0,5 

S 

5-0 

0.4 

15.0 

1.6 

10 

5-0 

1.0 

21.0 

5.0 

15 

13-5 

2.5 

27-5 

12.5 

20 

25-0 

6.5 

34.0 

24.0 

25 

36.0 

15.0 

41.5 

36.0 

30 

47.5 

31-5 

49-0 

49.0 

35 

60.0 

49.5 

58.0 

60.0 

40 

71.0 

64.0 

67.0 

70.0 

45 

80.0 

76.5 

76.0 

79*0 

50 

89.0 

88.0 

86.s 

89.0 


PHENACYL MYRISTATE CH 3 (CH g ) 12 C 00 .CH 2 C 0 C 6 H 6 etc. 

Solubility of Phenacyl, Bromo Phenylacyl and Chloro 
Fhbnylacyl Myristates in 95% Ethyl Alcohol. 

(Harm, Reid and Jameson, 1930.) 


Cans. Myristate per 


Myrlstate 


Formula 

100 cc 95% alcohol at 


to 

0 

0 

26 ° ' 

Phenacyl Myristate 
p Bromo " 
p Chloro " 

CH,(CHJ 
CHllCH ' 

ch;ich 2 

1 12 C 00 .CH 2 C 0 C 6 H 6 
II.COOCH.COCJ.Br 

1 2 C 00 CH 2 C 0 C 8 H Cl 

I.698 

0.l60 

0.2472 

1.749 

0.2092 

0.3071 
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FLAVONE C a H t (X:» C A » :gHP'. 

Freezing point ti.ua are given for mixtures of f lav one + 


Primetine (Ashm.i, i.vi.l 

Chrysinelj ,6-dioxy f lavone U A.shina and Yokoyama, 

Tri acetylapiReninel 5.7 ,a tri aeetoxyf Uvune H Ashsn.i and Yokny.inu, nan.! 
Di acetyl primetine 15. to diacetoxy flavone " ^ " 

Methyl primetineCs. oxy. 6. meihoxy flavone! 

Methyl baicaleinet-; .6.7 tri methuxy flavone) 

METHOXY ANTHRAQUINONE n 9 H 4 tcn) 1> c # H,,!X'H 3 . 


Freezing-point data for mixtures of methoxy anthra (Utnone with f* Naphthyl 
amine and with p toluyl u acid are given by Pfeiffer, Angern, Wang, .Seydel 
and Quehl, ty.to. 


QUERCETIN 01,0 cm. pi. 3io"-iu’i. 

QUERCETRIN11, 1 11,.,0 > ii 111 • I’*■ *7»“ *7*»*"The yitmv glur..«ide of I.ontutI ium. 

Somimuty or Each Siti-AHAtn v in Si;vrn*i. Smatao ai If.". 

imi 


The quercetin wax prepared hv hydrolysis of quereetrm hi 3 per rent sulfuric 
acid, 

hulvrM 

Water,.......... . ... 

A«j, 4 ‘J alcohol... 

Aq °/« alcohol... ... t 

Ether i commercial 5 . . ... 

Methyl Alcohol.... 

Art. So vol. ttteOty 1 alcohol... . . o.oa; 

Ethyl Actuate.*... 


♦tin* |irf i«n 

* A m » aa»4 

*—».ill. . 


UhimeiiM 

O.tftn-mtf it, 

(} , * iolt 

0, ooli;} 

0 


* - 1*«l 

*.opi 

0 .»i i 

0, oott 

t . to 


0,0"# 7 

M . $*''* 


t-AMINO, a-METHYL ANTHNAQUINONB CH^H^CO * 

Freezing-point data for mixtures of t<amino, a methyl ant hra |*h none and 
l-chloro, a-tnethyl anthraiuinone are given by Grimm, Gunther and Titus, 1*13 

CHALCONE (Benxa .1 ace to phenone 1 C 0 H & CH ;CHCnC 0 H fe . 

Freezing-point data are given for mixture# of Ch&ieon* and: 

Naphthols (Gina, m6.l 
Nitro phenols (Asahina, i*m* I 

OXY CHALCONE (a* and a’ Oxy benxai aceto phenone l C„H 4 * OH Hill :C!TOyt r 

Freezing-point data for mixtures of a 1 and n* Oxy benx&l acetophenone wit 
3 ,a» 6 -tri nitro phenol are given by Auahina, 1934 • 1 
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CINNAMYLIDENE ANILINE C 6 H 6 CH:CH.CH.:NC 6 H 6 . 

Freezing-point data for mixtures of cinnamylidene aniline with benzalazine 
with dibenzyl hydrazine, with diphenyl butadien and with diphenyl diacetylene 
are given by Pascal, 1914. 

DIBENZYL ACETONE (C 6 H 6 CH e ) 2 C0. 

Freezing-point data for mixtures of dibenzyl acetone and chloro acetic acid 
are given by Kendall and Gibbons, 1915. 

METHYL DESOXY BENZOIN C 6 H 6 CH(CH 3 )CX 6 H 5 . 

Freezing-point data for mixtures of methyl desoxy benzoin and benzoin are 
given by Preiswerk and Erlenmeyer, 1934. 

BENZYL CARBONATE (CH £ C e H 6 ) £ C0 3 . 

Freezing-point data for mixtures of benzyl carbonate and nitrite are given 
by Erlenmeyer and Leo, 1933« 

GUAIACOL CARBONATE lC e H 4 ( 0 CHa) 0 ] 3 C 0 . 

Solubility in Water, Alcohol, Etc. (U. s. p. viii.) 

Gms. per 100 Gms. Solvent. 


Solvent. 

t°. 

Guaiacol. 

-*- 

Guaiacol Carbonate. 

Water 

25 

I.89 

. . . 

Alcohol 

25 

. . . 

2.08 

Chloroform 

25 


66.6 

Ether 

25 

. . . 

7.69 

Glycerol 

25 

IOO 

... 


The coefficient of distribution of guaiacol carbonate between olive oil and water 
at 25 0 is given as — - 3-7 by Bo&sckcn and Waterman, 1911, 1912. 


ANISAL AMINO ACETOPHENONE C 1 B H 16 0 2 N. 


Freezing-point data are given by Robberecht, 1938, 
anisal amino acetophenone with p azoxy phenol ethyl 
cholesterol propionate. 


for mixtures of 
carbonate and with 


DIMETHYL DIPHENYL UREA NlCH 3 > 2 NlC a H 6 ) 2 .CO. 

Freeiine-point data for mixtures of dimethyl diphenyl urea with nitro 
mannitol, with nitro penta erythritol and with tri methylene trx nitramne 
are given by Urbanski, 1933. and Urbanski and Rabek-Gawronska, 1934- 

DITOLYL THIO UREA Q (CH 3 C a H 6 NH> 2 CS. 

«° di3S ° 1VC «'<! g "' Cl6 ” 18SN2 " ^“'(Pawlewski, 1914. 19*6.) 
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SANTONIN 0 s5 H j@ 0 3 . 


SOLOSItlTT I h SlVlUAX, SOLVIKTH. 


Solvtnt 


iiM, C % || fWf 

Utti m®. imvmi AMitwrUy 

Water 

30 ” 3$ 

0.0 3 ♦ 

I Pehn, so 17.1 

Alcohol (t>o%) 

is 

abouf a, 

,t HireeiUfib and Smith, 

Trichlor Ethylene 

IS 

3 * Mb 

tWentrr and Bruins, 

Pyridine 

an-as 

13.73 

iUehtt, 1917*1 

Aq. 50 % Pyridine 

30 ~ 3 $ 

S3. IS 

H 41 

Benzene 

as 

5*3 

IWarren, ifjj.i 

cci. 

35 

0. J 

u n 

Pet, Ether 

a$ 

0*0X5 

** 04s 


Freezing-point data for mixtures of stereoi Homeric santonin sal is are 
given by tevi-Malvano and Mamsino, igoB* 


BENZENE TRIETHYL CARBOXYLATE s. ;*. 5 - s C # H n . 

Freezing-point data for mixtures of Benzene tri ethyl carBoxyUte with 
x,3,S trizaziae tri carbonic acid tri ethyl ester and with u,l*$ tri 
phenyl tri aztne are given by Pascal, * 93 S« 


0 EUCAINE C'tftHiiNOi anti Salt*, 

ioo tv. 11*0 dinNolve 0,296 gas, anhydrous A euraine at ao*. 

UK) cc. oil of sesame dinnolve 3.49 gm*. anhydrous* 0 cueaine at ao". 
too cc. aniline oil dissolve 66.6 gms. anhydrous # cocaine at ao\ 
toocc. H *0 dissolve 3,5 gmn. # eucamt hydrochloride at * 5 au* 

100 rc. 90% alcohol 44 9 * 4 “ 44 

uni ee. 11*0 41 25 44 44 lactate 44 

100 ce. 90% alcohol M 12.3 44 44 44 ** 

UK) cc. t*iit'll 44 30 44 44 44 4 4 * 


(Sqait* *n4 
«Wl > 


PHYSOSTIGMINE (Karine) C«H«N *Oi. 

Water dissolves only traces of phymmtigmine, too gms, of a solvent rwnt*tted 
of 3 gins. HiBOt per 100 cc. of at}. 50% glycerol dissolve 3.5 gm». at 

room" temp, dimms «*»( i?u 1 

PBTYSOSTIGMME SALICYLATE C«H«(0!i)(HX>if.l*t»llt(N*0| and Phystr* 
sttgmme Sulfate H»HO*(Ct»HtiN«()i)t. 


Solubility or 

Each in 

Watrh, At, 

COBOL* BTC, 


<U, V ! 

1 VIII) 


Solvent. 

**. 

<*«* per 
Sdkyintr. 

ttiftOm* Stttvvtii 

Water 

25 

t.38 

very soluble 

Water 

HO 

o.w> 

«« 

Alcohol 

25 

7,87 

*1 

Alcohol 

60 

25 

it 

Chloroform 

25 

II .6 

11 

Ether 

25 

°S7 

0,083 
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SPARTEINE C,:.II„,N 1 . 

Soi.l-IUI.ITY OK Sl-ARTEINE IN WATER AND IN AQUEOUS 5 PER CENT 
Solutions or Sodium Carbonate. (Valeur, 1917, 1919.) 

The temperatures were determined at which clouding occurs in solutions of 
sparteine in water and in aqueous 5 % Na 2 C0 3 solutions. Recently distilled 
sparteine ol rotation - ■>° Jti" in a 5 dcm tube was used. 


Results for water Results for Aq. 5 % Na 4 C 0 3 solutions 


V <>r 

(bus. t:, 5 H su N a 

t“ <>f 

r.ms. c„n a .N, 

t° of 

Gms. CjsIImN. 

clo.ultnK. 

per more. sat. sol. 

clouding 

per lOOcc. sat. sot. 

clouding. 

t»«r 100 ce. sat. sol. 

10.8.. 

0. V>6 

•vi. 1. 

- 0.21 

3 (). 8 . . 

0.12 

1 7 . . 

0.',()() 


- O.19 

43.5.. 

0*105 

iH.O.. 

0. ‘>7* 

7 r ) .O. 

- O.18 

47 - 0 -. 

... O.09 

•>,*> .O. . 

o.‘ll 

7.8.6. 

- o.t <>5 

.> 3 . 0 .. 

... 0.07! 

3 > .0. . 

0. ’>8 


- 0. 15 

60 .7 . . 

... 0.060 

' 18 .-. . 

.. 0.70 

w.>. 

- 0. 13 :> 

7 * 2 . ). . 

... 0.0 \ ■5 

>0.0.. 

0. i8 






* This determination made by direct saturation and analysis of the solution by precipitation 
of the sparteine as picrate or phosphotungstate. 

SPARTEINE SULPATE C' l6 M 2fi N 2 .H 2 S 0 4 . 5 H 2 0 . 

100 gms. 11*0 dissolve about 200 gms. sparteine sulfate at 15-20°. 

100 cc. 90% alcohol dissolve about 20 gins, sparteine sulfate at 15-20°. 

(Squire and Caines, 1905.) 

NAPHTHALENE PICRATE C fl H g (N 0 2 > 3 O.C 10 H 7 . 

Solubility of Naphthalene Picrate in Benzene and in Tbtraline. 

(Piatti, 1931.) 

The results are given in the form of a diagram from which the following 
values were taken. 


.0 

Oma. C e H 2 (NO g ) 3 O.C 10 H 7 

per 100 gms. sat. solution In: 

t 

C 6 H 6 

Tetralin (C 10 H lg ) 

5 

8.1 

— 

10 

9.2 

3.6 

20 

12.7 

5.8 

30 

17.0 

8.6 

40 

24*6 

12.3 

45 

29-5 

— 

50 

— 

17.3 

60 

— 

24.0 


Freezing-point data for mixtures of naphthalene picrate and methyl 
naphthalene picrate are given by Meyer and Meyer, 1919* 

PYRENE (VH,« 

Solubility in Toluene and in Ahsolutf. Alcohol. 

100 gms. toluene dissolve 16.54 gms. pyrene at 18 0 . 

hk) gms. absolute alcohol dissolve 1.37 gms. pyrene at io° and 3.08 gms. at 
b. pt. 
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DIPHENYL BIACETYLENE UHohenyl butadtyne) V J \iV. irst*^ ), 

Freezing-point data for mixtures <>f diphenyl bwueiylene with in*nz.ihlehyde 
and with diphenyl butadten are given by Fast a1 , t w 14 . 

Freezing-point data for mixtures of diphenyl diacetylene and rinnamyli 
dene aniline are given by Pascal, um. 

FLUORANTHENE C lfl H l0 . 

Freezing-point data are given by Shinnmiya. 1940 , for mixtures of 
fluoranthene and each of the following compounds: din tiro phenol, 
dinitro toluene, picramide, picryl chloride, trinitro anisole, trinttro 
benzene, trinitro cresol and trinttro toluene. 

INDIOO 

xoo gms, 95% formic acid dissolve gm. indigo .it iq.H \ tWh*n. t*tn) 

CONGO RED IlVH«.N:N.C,„Hi(NHi)SO,Na|,. 

too gma. HiO dissolve it.6 gum. congo red at. io** hrUu. 19*7.) 

too gum. pyridine dissolve 0.29 gm. Congo red at Mr 25®, 

too gum. aq* 50% pyridine dissolve 7.32 gum. Congo red at 20-25". 

DIBENZOYL ETHYLENE cis and trans . 

Freezing-point data for mixtures of els and of trans diben/oyl 
ethylene with azodibenzoyl are given by Grimm* Gunther and Titus, *9 u. 

AT0PHAN (Cinchophen) Phenyteinchonimr. Acid .<1,11* Vt 4)0 JUIL 

SolUHXLXTY m SxVBKA t, Soi.V^NTS AT *ga w , fl-wli, luhrtk »ftd CUrk. IM # 


♦an# Ainiijiixit 

HuNnic t**f m sm». »* 4 . 

Water .... .... 0.01 f*m 

t )5 °/(j Ethyl idcohol.. . ... , *»,Hl.41 

4«-5 0/0 ” .................... .... M. 0 H 7 S 

Chloroform... .... ............ o. 107 •> 

Ethyl acetate (St .6 •/*) 4- alcohol, etc. yo **/n . t. 4r>t 


METHYLENE DIOXY BENZAL ACETOPHENONE iHethyl dioxy rhalronei 

3. 9-CHgty:* ft/ii: ciiotx: 0 n fc . 

Freezing-point data are given by Asahiaa, *9.44* 2^, for mixtures 
of methylene dioxy benzal aceto phenone and each of the following com¬ 
pounds: P Naphthol, 0, m and p Nitrophenolit, o N|tro toluene, 
trinitro phenol and a,4,6 Trinitro toluene. 

PHENYL VERONAL I Barbital 1 ^ BaiHBtXXdCJIJ 

too gms. benzene dissolve 0*05? g». barbital at m®* < Warren, i 9 bd 

B « CC 1 4 M 0.007 ** * w « 

Freezing-point data for mixtures of phenyl veronal with antipyrine, 
with pyramidon, and with sarcosine anhydride are given by Pfeiffer and 

Seydel, 1928a. 

PIPERONAL ACETO PHENONE CH^C^H *«f :CHC 0 C # H*. 

Freezing-point data for mixtures of piperonal acetophenone and p todo 
biphenyl are given by Pfeiffer, Schmitz and Inoue, 1929, 








METHYL DIPHENYL TRIAZINE CH 3 (C 6 H 5 ) g C 3 N 3 . ' ^ 

Freezing-point data for mixtures of methyl diphenyl triazine with 
by 3 PascIl iP Ss benZeDe and WUh 1 ’ 3 ' 5 ' tri P hen y 1 triazine are given 


a BROMO P METHOXY BENZAL ACETO PHENONE C 6 H 5 COCBr:C(OCH 3 )C 6 H s 

Solubility of the Isomers, A and B 
Each Separately, ih Ligroin and in Ethyl Alcohol. 

(DUfraisse and Qlllet, 1928.) 


Solvent 


Ligroin (b.pt. 8o°-85°) 19 

Ethyl Alcohol 19 

BENZOYL TETRA HYDRO QUINALDINE 


Ctas. per 100 5 ns. sat. sol. 
'isomer A Isomer b~' 

(m.pt.ioe 0 ) (m.pt.7l-72 D ) 

2.84 2.24 

9-9 6 . 1 ( 17 °) 


Freezing-point data for mixtures of the d and 1 form are given by 
Adrian!, 1900. 


VINYL PHENYL CARBINOL p NITRO BENZOATE C Q H 5 CH 0 (C 0 C e H 4 N 0 2 )CH^CH 2 . 

Freezing-point data are given for mixtures of Vinyl phenyl carbinol 

p nitro benzoate + 

Cinnamic p nitro benzoate (Meisenheimer and Schmidt, 1933.) 

Cinnamic, 3,4,5~tri bromo benzoate iMeisenheimer and Schafer, 1933.) 


DIPHENYL BUTADIENE 


Freezing-point data are given for mixtures of diphenyl butadiene and: 


Benzalazine (Pascal, 1914.) 

Diphenyl acetylene " " 

Diphenyl hydrazine " " 

Dimethyl fumerate (Kuhn and Wagner-Jauregg, 1929. 

Picryl chloride " M M " 

Cinnamylidene aniline (Pascal, 1914.) 

" P naphthylamine " " 


DIBENZOYL ETHANE (C c H 6 C0CH £ ) g . 

Freezing-point data for mixtures of 1,2 dibenzoyl ethane with 1,2 
dibenzyl hydrazine and with benzoyl superoxide are given by Grimm, Gunther 
and Titus, 1931- 

DI METHOXY STILBENE PP ( ( CH 3 0C c H 4 CH) g . 

Results for the freezing-points of mixtures of dimethoxy stilbene and 
tetra methyl diamino benzophenone(Michler's ketone) are given by Pfeiffer, 
1924, and Pfeiffer, Goebel and Angern, 1925. 
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DIXYLYL AMINE '• '' e ll 3 <i’ll.,I „ 1 ,,N. 

r , .** * * f | <4>> * 

Fr<v.* i »,• pom! »!.\i for mixtures of dixylyl . rs-1f + 1 if# | 

by Morgan ami ! W let , jg.is. 


METHYLENE BLUE a 1 L'A * VH,-Nsu V,H \ * 

*«**» -;iii - 'ii -Mihi '4 my t m'*. mnhvirn* 

“ (t Jit 

a*i , pviiiitiii* ’* t* ;i 
1 l4?j f.»i 1 hr ihMt ihitti'iu i»! mrth%JrtM* hlur l»r! fc* 

givrn |i\ I V]rf }>»{u «’! >' n*4*r 


n’ 


W r I 


hh> *:mn. -...I? . hitman of me thy lent* blur in ****-■ 
.\nhydrotm i .impound a? j^ r - m The sol td phane in « 

‘ Li r ' am al* o‘io! ro» 4l n% approximately iy% ff (L * 
si f »' rv-! all i /at ton , At tempt ri to rearh *~ k l 

! ion wofr ini-.in . •**.-,f ut *unre t he exrenn nolid t *'* 
after r^ 

4or« pm., "..if, *.ol »t ton of met by tear blur in e t 
at a' io *7 pm, of the anhydrous 

4 514 I* O’. $ SI , J'MU.J 


*<* +S-U ** * f@; 

141 ft * *x$*b 

‘ ' **Ttf*f* 4 



! 4 M 


azopbenetol ipi u/jur n j n. . 

*■ ** ft 4 4? #■ 

Smfiuittv is- too mi i-iixr At i f** 4 

itttrvrt ««ttl H*44f*Vi rhrn» (rim ^ II, iw r -- ■ 

l “* _ H*M i) I *y| <j $ t* 7* f §j§Jt 

M*»ls, i**r liter. 0,151 cm 76 0.185 tw^#> 4 ** # f |,. 

Y i»ov$k itt the curve at *i-| y * 4 1 otrc'<|Himl i to thr intont ■ - ~ « •*• 4 ||# 

it tmahfu alum info thr ft muilihi.itt*m. 


Piwaln*- point data are ptveti for mixtures nf a* 
kninzl mmf phenetnl tftau« j<in * and Km< «* 

P ^oaninole illopojawlounky am! 

p Agoani»ol phonoto} 
p Aaox; phone 10J 
Pi propyl aim phene?ol 


p azoky phenetol 

Freeing point data are ^ |V rn for mixture - i% f p 


Ano anlnol phonetol 
Ano pheneiol 
Axoxy an i nole 
Cholesierino bon/oate 

" too butyrate 

propionate 

Methoxy cinnamic acid 


iBo^ojawlmtnky and m 

4 * « 

iPrins, 

U'rinn, i,» w .i 

»i „ 


^ «»r‘ -' *&jk 


| 4 


■® ' " #■ « r 
* -f > ^ f 

«■ tt : i. 'HtMf , O* 
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PHENYL ETHYL AMINE MANDELATES etc. C,.H,„ 0 „N. 

lo 10 3 

SoldSilitiks op Optically Isombbic Salts in Wateb. 

(Ingersoll, BabcocK and Burns, 1933.) 



Optically active salt 



».pt. 

t° 

Ons. salt dissolved 







per 100 gras. HgO 

d-a Phenyl ethyl amine-l~mandelat,e( 1) 

177 

30 

4.91 

d-a 

11 

" '» -d- 

11 


— 

30 

l 8.0 

dl-a 

n 

" M -d- 

ti 


176 

30 

5.81 

dl-a 

11 

" " -di¬ 

n 


138 

30 

12.29 

dl-a 

p Tolyl 

ethyl amine-dl- 

mandelatela) 

136 

25 

4.89 

d-a 

m 

" " -l- 


ti 

146 

25 

5.18 

d-a 

H 

" H -d- 


m 

140 

25 

7.12 

1 -a Phenyl ethyl amine-d-a^bromo 

camphor a 





it 



sulfonate(3) 

205 

25 

5.40 

dl-a 

" " -dl-a 

n 

11 

155 

25 

2.05 

d-a 

II 

** »• -dl-a 

11 

11 

170 

25 

3.11 

a p Tolyl 

ethyl amine-a- 

11 

" (4) 

165 

25 

2.10 

11 

II 

ti 11 

11 

11 

232 

25 

2.96 

d-a 

II 

M “ d™a 

11 

n 

165 

25 

2.12 

dl-a 

II 

” " dl-a 

11 

11 

161 

25 

3.38 


(l1 C Ki H ie 0 3 N - (al C i 7 H 8 i° 3 N » ( 3l C 18 H 2S 0 4 NSBr.H 2 0, U> C 19 H 2e 0 4 NSBr.B 2 0. 


DIETHOXY BENZIDINE [C 2 H 6 0 (NH 2 IC s H.,] 2 . 

Freezing-point data for mixtures of diethoxy and dimethoxy benzidines 
are given by Ingold and Kidd, 1933. 

HOMATROPINR HYDROBROMIDE CuH 21 N 0 3 .HBr. 

Solubility in Water, etc. 

(U. S. P. VIII.) 

100 gms. water dissolve 17.5 gms. salt at 25 0 . 

100 gms. alcohol dissolve 3.08 gms. salt at 25°, and 11.5 gms. at 6o°. 

100 gms. chloroform dissolve 0,16 gm. salt at 25 0 . 

PALMITIC ACID (‘Mi(CHt)wCOOH. 

Solubility in Aq. and Absolute Ethyl Alcohol. 

(Ealeiola, 1910.) 


Gms. niafCH^ ut'OOH per too c c.: 


t\ 

Absolute 

Alcohol. 

Aq. 7 

Alcohol. 

Aq. 50 % 
Alcohol. 

IO 

2.8 

0.24 

0.05 

20 

9.2 

0.43 

0.08 

30 

. . . 

1.19 

0.12 

40 

3 * *9 

3-59 

O.3I 


100 cc. fiat, solution of palmitic acid in methyl alcohol of 94.4 vol. % (4 =* 
0.8183) contain 1.03 to 1.17 gms. at 0.2 0 , equilibrium being approached from above. 
The mixtures were simply allowed to stand in an ice chest for from 12 to * 5 ® 
Hourrt (Hehnerand Mitchell, 1897.) 






Solubility oi‘ Palmitic Ann is Si yi ku Alcohols. 
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Methyl Alcohol 

U 
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acid. UK) gms. an. 5% solution of bile salts cuMaining 1 r J» of lecithin ddsotve 0,0 
gms. palmitic add. tM***rr, W»iwn amt ttunhmwn, wi 1 

Solubility of Palmitic Acn> is Aqueous pnm, Alcohol. 
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+ 17 

“ 

5. Si 


Solubility of 

Palmitic Acid im 

Aqueous 

Ktetl Alcohol 

AT o rt . 


fftso !«!?.) 


Vol. It CgH^OH 
In «q. scUvtnt 


0 n«. <^(<*g) u C00K 
ptr 100 itm. s*t. »al. 


im. 

to »*■ p#r it» pw. *n. ifti. 


54.84 
59.61 
?o no 


0,047 

0*041 

0*054 


70 *os 
Ho* JU 
OO * 14 


onos 

0 . 14*40 


PALMITIC ACID Ctl.f <*.!!, i^COOll. 

Solubility of Palmitic Alio in fUiuuts Tt * «*♦ itt.otttyt* am* im CAiiiiom 
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* It npfMNir* j»r*>h*hlt» that it* ih**» rm** Mtuntioi w** *nitmir}i **4 fr»»m I»> 4 -ih 4ii*l 4ft it« **ilt»*r* 
from above. 
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Soi.vim.iTY op Pai.mitic Acid in Several Solvents at 25 °. 

(Ivmboi*, 1010 . ) 
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ClllS. 


SolviMll. 

CII 3 Cll.ij.ilOOII p,>r 
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Milvi'lll. Nuhrill. 

Methyl butyrate.... 

I 0.0 S .9 

Kthvl Li .... 
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I 0 . () C).» 

Ktlnl ether. 

>>.K •.>■).•> 

» alcohol.. 

.. U.o c)..j 

‘i ehlor acetic aci 

id. 1.1 i.> 

d used and .does not. 

claim high accuracy 


Solidification Points of Mixtures of Palmitic and Stearic Acids. 

(Do Visser, i8y8.) 

Hfty gram samples of each mixture were used and great care taken to insure 
accuracy of the determinations. 


V of 

lints. stearic Acid 

V of 

( 1 ms. Stearic Acid 

t° of Gms. Stearic Acid 

Solid! 

per 100 (ims. 

Solidi¬ 

per too (im». 

Solidi¬ 

I>er roo Gms. 

tu.it ion. 

Mixture. 

fication. 

Mixture. 

fication. 

Mixture. 

60 0 

TOO 

57 -2 

55 

54.85 Eutec. 30 

( 17.02 

GO 

56.42 

50 

55-46 

2 5 

64.5I 

80 

5<>-.0 

45 

56-53 

20 

61 . 7.1 

70 

56.11 

40 

59-31 

10 

58.76 

6° 

55-62 

3 ^ 

62.62 

0 

Additional 

determinations 

on this 

system by Dubowitz (1911) 

are, for the 


most part, in good agreement with the above. According to Carlinfanti and 
Levi Mnlvano (i <)<*)), however, the eutectic could not be located and there were 
indications of the existence of solid solutions. 


The melting-point depression of mixtures of palmitic, stearic, oleic, 
myristic and other fatty acids were used by Wenzel, 1934, as a method of 
estimating the content of individual fatty acids in unknown mixtures. 

Freezing-point data are given for mixtures of: 


Palmitic acid 

it 11 

n H 

11 *» 

h 11 

11 11 

m it 

n a 

11 i« 

ii n 

11 »i 

H it 


F Apocholic acid(n) 

F Arachidic acid(19) 

4 * Cholic acid! 12) 

F Desoxy cholic acid 
( 11) 

F Klaidicl17 1 
F Krythritoll10) 

F Glycerol(10) 

F Hydnocarpic acidl1) 
F Hyodesoxy cholic 
acidl12) 

4 * Iso oleic acidl 18) 
F Li nolei cl 18) 

4 - Mann i tol ( to) 


Palmitic acid F Myristic acid(8) 

" " 4 * Margaric acidl131(16) 

" " F Oleic acid(2)(3)(5II17I 

(18) 

" “ + Stearic acidU) (5) ( 6 ) (7) 

113) 

" " 4 - Tri palmitin( 6 ) (7) 

Palmitic acid Cetyl Ester F Paraffin (9) 
Palmitic acid ester F Naphthalenel14) 

Tri palmitin F Stearic acid(6) 

" " F Tri olein(8a) 

" M F Tri stearin(6) 

Ethyl palmitate F Ethyl Stearate!1$) 


(i! Cole and Cardoso, 1937; <2! Dubovitz, 1911; < 3 > F“ kin - ^ 12 ', 

Giua, 1916; (5) Jofrcmow, 1927a; (<>! Kremann and Klein, 1913; (?) Kremann 
and Kropsch, 1914; 18 ) Kulka and S.indir , 1937; ( 8 a) Kremann and Schoulz, 
1912; I9) Palazzo and Bat telli, 1883; (10) Puschin and Dezelic, 1932; 

(n) Rheinboldt, Flaw uid Kon i ,> , 1929; ! 12) Rheinboldt and Lauber, 1929, 
(13) Schrint'r,FulTon and Burks, 1933; (14) Bat tell 1 and Mart inelli, 1885, 
I15) Smith, 1931; (l'A Smith. 193b. 17 ) Smith, 1939 ! I18) Koczy am 












PALMITIC ANHYDRIDE nl II 

too gins. abs, atrnltul dissolve o.jH jj;m. (‘ t5 fl n t'u^n a « vm» 4 ‘. u j.» 3i f 

PALMITAMIDE CH S « CH £ I % 4 CXIMH^ . 

Freeing-point data are given by Guy and Smith, m ^» for mixtures of: 

Palmilamide 3 St ear am id* 

Palm it anilide 4- Stearanil ide 
Methyl palmixate 4 Methyl stearate 

TRI PALMITIN C s H 5 lCH 3 (CH f l u (XX)i' a - 

SOLO! It ITT OF TftXFALMXTX* X* SKTIftAX. SOLVItfT!. 

The determinations were made by the themic, the sealed tube and the 
analytical method. The author^ results were plotted and the following 
table constructed from the curves. 
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PHENACYL PALM I TATE CHjtCH f 1 u «».CH f O£*:: # H* etc. 

Solubility of Pitmen,, morn Psmacu Catono 
PlIHACYL PALMXTATBS IK y$% ALCOHOL. 
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Pheoacyl Palmitate CH.tCH.l, OOQ.t'K.OQC H* «. 

»«*> " " CHglCHgl A)OO.c:H*OOC*H*Bro.oC.i u. 
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YliHo 
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HEXADECYL IODIDE CH,tCH,l 14 CH t I 


, PreMing-poioi data lor mixtures of (texaidecyi iodidr and m t* decyl 

todtde are given by Smith, i^ab. 
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c i S H 3 , 

CJETENE (Hexadecauc) C 1( > U 3| . 

Mutuai. Soi.ujui.itV OF Cete.ne and Liquid Sulfur Dioxide. 

( Sever and Hugget, 1924. ) 

i*T-iT I>rt ‘t )alTd .,. lr( 1 )n 1 l s I! orm ?ccti (cetyl palmitatc) by destructive 

distillation a t Joo , and pun bed by iractional vacuum distillation. The fraction 
having a mcltmg-poml close to that of cetene was redistilled 8 times. The bulb 
method was used lor llie determination of the freezing-points and the solubility. 
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Freezing-point data are given for mixtures of: 


Hexadecane + Octadecane (Smith, 1932b.) 

" + Heptadecane ICarey and Smith, 1933.) 

CETYL ALCOHOL Ci«H»OII. 

loo gins, methyl alcohol dissolve 96.9 gms. C10H3OH at 23.9 0 . (Timofeiew, 1894.) 

44 ethyl 14 41 102.2 4 4 4 4 4 4 4 4 « 

4 4 44 4 4 4 4 410 44 4 4 4 4 37 

“ propyl “ * “ 405 “ “ “ 39 

SoMimuTY of Cktvi. Alcohol in Liquid Sulfur Dioxide. 

( Soyor and Ball, 1925 .) 

The bulb method was used. The temperatures were determined at which a 
small crystal of the alcohol just failed to dissolve and at which it just disappeared. 
The average of the two temperatures was taken as the temperature of solubility. 
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Freezing-point lowering data for mixtures of n cetyl alcohol and diphenyl amine 
are given by (iiua and Cherohi, 1919. 


Freezing-point data are also given for mixtures of cetyl alcohol and 

Apocholic acid( 3 ) Desoxy cholic acid(3) Hyodesoxy cholic acidly) 

Chior acetic acid(a) Diphenyl amine!3) Octa decyl alcohol(1) (5) 

Cholic acidly) Hepta decyl alcoholt1) 

(i) Carey and Smith, 1933; (2) Mamelli and Mannesier, 1913; (3) 
Rheinboidt, Flume and Konig, 1929; (4) Rheinboldt and Lauber, 1929; 

(5) Smith, 1931. 
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CETYL PAUIITATK .n,«i STK A HATH 
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S £ 
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" *’ * Phony! at o? ic m 14 tpfrjffrr, 
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C|7^16®2 


ETHOXY BENZAL ACETOPHENONE C.H. (COC„H.) (C.H.0C h >. 

Freezing-point data for mixtures of ethoxy benzal aceto phenone with 
2,4,6-tri nitro phenol are given by Asahima, 1934. 

DIMETHYL AMINO BENZAL ACETO PHENONE (CH.I^NC^XHlCHCOC^H,,. 

o 6 0 4 6 5 

Freezing-point data for mixtures of dimethyl amino benzal aceto phenone 
and naphthol are given by Pfeiffer, Goebel and Angern, 1925. 


EUGENOL BENZOATE C 6 H,(i)(CiL>.CH:CH 2 )( 3 ) 0 CH,( 4 ) 0 C 7 H 5 0 . 

Freezing-points of mixtures of eugenol benzoate and isoeugenol benzoate are 
given by Me Kie, 1921. 


APO MORPHINE C 1? H 17 N0 2 . 


ioocc BLO dissolve 0.12 gm. C 1? H NO at 15 0 . (Kolthoff, 1925.) 
ioocc Olive Oil dissolve 4.5 gm. 6 17 n 17 N 0 2 at 25 0 . (Walton, 1935.) 


APOMORPHXNE HYDROCHLORIDE C17H17NO2.HCL 


100 gins, water dissolve 1.7 gms. salt at 15 0 and 2 gms. at 25 0 . 

100 gms. 90% alcohol dissolve 2 gms. salt at 25 0 . 

(Dott, 1906; Squires and Caines, 1905.) 


W Diphenyl PIPERIDINES C n H 19 N. 


Solubilities of the Acid Salts of aa Diphenyl Piperidine and of Iso 
Diphenyl Piperidine jn Water at 25 0 . 

(Scholtz, 1901.) 


Piperidine Base. 

«, a' Diphenyl Piperidine, m. pt. 71 0 
Iso a, a' Diphenyl Piperidine, liquid 


Gms. per 100 Gms. Sat. Solution: 

f ——--- A --* 

KC 1 Salt. HBr Salt. HI Salt. H 2 S 0 4 Salt. 
0.85 0.90 0.12 6.31 

3.02 1 0.72 easily soluble 


FIPERINE CnHitNOi. (See also under Pilocarpine, page 690.) 

Solubility in Several Solvents. 


Solvent. 


t # . 


Gms. CtfH^NOa per 
100 Gms. Solvent. 


Water 

Ethyl Alcohol 
Methyl “ 
Propyl 

Trichlor Ethylene 
Pyridine 

Aq. 50% Pyridine 


20-25 

0.01 

95 

2.9 

95 

4-4 

9-5 

2.94 

i 5 

9-^3 

20-25 

22.46 

20-25 

n -39 


Authority. 

(Dehn, 1917.) 

(Timofciew, 1894.) 

it 

(Wester and Bruins, 1914-) 
(Dehn, 1917 •) 


1000 cc. sat. solution of piperine in water contain 1.4.10- 3 gm. mol. or 0.400 gm* 
C„ Hi, NO, at 18°. ^ (Kolthoff, 1925 .) 

ICO gms, abs. alcohol dissolve 6.66 gms. piperine at 20-a 3 \ 

* Ivqui .'nutl. mixture of alcohol and qumolinc dissolve .8.8. 
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C| 7 H I 9°3 

MORPHINE 

Sma tui s i v «ii Mi'tni'if i m in \V % v |M«, 

A dHmlrd disrmsum an*! « al»ulaf***** »*f H*r diBsm-mtnm n nf imapttifn* 
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is b,i.!(i 4 or o.lHi am. uiorjdinn* |o r hu t at i8»». As a no an Koltlodf rlmo^* 
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f§4 

06 

u 

044 

Ca(OH), (sat.) 


t 

00 (35®) 
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C I7 H I9®3 

Solubility of Morphine in Aqueous Solutions of Ammonia. 

( HeUlusehka and Faul, 1017.) 

An excess of finely ground crystalline morphine was constantly agitated with 
the ammonia solutions in a thermostat. The saturated solutions were analyzed 
by evaporating and weighing the residues dried at ioo°. 


Normality of 
aq. ammonia. 

t". 

dms. <: 1J ii 1 ,,.\o !l .ii a o 

jut mo cc. sat. sol. 

Nonna lily af 
aq. ammonia. 

t° 

Gms.L^H^NOj.ir^O 
per loo cc. sal.sol. 

O. 1 

18 

0. 0882 

<>.588 (= 

'%NH 3 i 

18 

0.2480 

(). I 

2,5 

(8 

<>•(> 1 ) 7*1 

<).588(^: 

1 % N H 3 ) 

25 

o.255o 

O. *>, 

0. I 2>(> 

7..<)4K= 5% NH.jf 

18 

0 . 43 l 6 

O. 2 

a 5 

0.1*240 

M) 4 «(= 

5% NIL) 

20 

0. 44 o 6 

1 .O 

18 

<>. 3 o 8 (> 

5.88 (=io%NH s ) 

18 

o.638o 

l .<) 

25 

0.82(2 

5.88 (=io%NH,) 

25 

0.7100 


Solubility op Morphine in Aqueous Solutions of Methyl Alcohol at 20°. 

(Baggesgaard-Rasmussen and Rentiers, 1935.) 

The dissolved morphine was titrated directly in the alcoholic solution 
using methyl red as indicator and as soon as the color changed to reddish 
yellow 4 to s volumes of water were added and the titrations continued 
until a red end point was reached. 


Wt. % CH,jOH 

GTO. C 17 H 19 N^ 

per 100 gms. 

in aq. solvent 

' sat. solution 

solvent 1 

26 

O .0388 

O.O 388 

50 

•0.135 

0.135 

75 

0-373 

0.375 

90 

0.710 

0.715 

100 (approx.) 

5-382 

5.688 


Solubility op Morphine in Aqueous Solutions of Ethyl Alcohol at 20°. 

(Baggesgaard-Rasmussen and Re liners, 1936.) 


Wt. % a,H 6 0H 

Gms. C 17 H 1 Q NO^ J»r 100 gms. 

Wt. % CgHgOH 

oms. c 17 h 19 n% 

per 100 gms. 
^;--— 

in aq. solvent 

/sat. sol. 

solvent ' 

In aq. solvent 

/sat. soi. 

solvent 

5 

0.0200 

0.0200 

60 

O .243 

0.243 

10 

0.0214 

0.0214 

70 

0.294 

0.293 

20 

0.0325 

0.0325 

80 

O .326 

0.327 

30 

0.0596 

0.0596 

90 

0.342 

0.343 

40 

0.114 

0.114 

95 

0.411 

0.413 

50 

0.178 

0.178 

99.1 

0.995 

1.094 




100 

2.549 

2 . 6 ll 6 
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Water 

Alcohol 

Ether 

Ether sat. with 

m> 

HfO Hiit. with 
Ether 
Benzene 
Water 
Chloroform 
Water 
Acetone 
Aq. 50 Vol. % 
Acetone 
Water 
Water 


South mi y or Hoimimii 
a s V . Maltrf. 

(.Join. Mof|*hii»r |*rr n** t»in i 
Sn|j}|u»« 

t t.H* a l \ At 3\". At ’’>■>" 

0,0283 0 030 ©. 01/11 

o.ftoo t 3,1 Om") 
0.01 it 0.02 24 


0.0447 

0.002$ 

0.0254 (30®*) {Winlrrarin, ***** i 

0,0504 ( 30 **) 

0.0288 US**) itiuriin. *mi) 

0 . 1 38 US* 4 ) 

0.13.2 (15*) 

0.0317 (iO*) *»**«>) 

0.0193 (iO®) ttiuiW. m? I 


in SStVSIU! S«I,V»#I 

U M*M J 


Chloroform 
Amyl \huhtil 
Ethyl Airtate 
iVtrolrum 
Ether ^ 
t'afUm Teira- 
chturnlr 
(;ivM*r»*I 

ViX 

Aniline 
Pyridine 
Pjjirrhtine 
l BrthyUminr 
yo'r. Aq 
Ulyier*4 k 

A* JJWtU, 


Urn* M-«f} 4 »jk j#f |:s« t*i 
Miiti.m 

\f *£’ y‘J* \t |'l*. 

00^*53 005 % 5 


0.01 >0 0 AUU?*) 

O 025 1 3o'*I 0#*■»**, t’IM I 
0.1 i.3o”1 mti) 

ift ua’l 
W-H 130A 
7.4s uo'M 

, : lUiunt ***4 

If lr«n« ! 1 

I t »*m) 


SomiLXTY or Ho«i*kxhk at 40* lit Murtmtu or Putcmproim am*; 

tw»«*sunir4 «*«$ ltftr. .1 

Ethyl Alcohol I no Bfoyy 1 Alcohol 


wt. $ cy^cK(i) in 

«uti/th at 

itW, ^j|*p8||n^n 

wt , * la 

4 -.*? 0 

**■ 

iolvtnt ®m«r# 

mi, tot. 

p*r 100 *•*, 

a«lv»fu. aiitur* 

mi, 4<>i, 

i«r 100 wm» 



Ml. »at. 



mi, §©l« 

o.o(=CHCl 3 Ma) 

U$90 

0.041 

o.t>< -Cfn^Ut 

1.907 


xo 

1.367 

I *009 

15 

1.3*7 

*1.386 

ao 

1.468 

*■945 

as 

U4l | 

0.SO4 

30 

1*183 

4*jHfc* 

35 

1 . 11*0 

0. 650 

35 

Utah 

4.488 

SO 

1*09.| 

0*575 

40 

u no 

a. ah? 

?$ 

o.oiS 

0 - 374 

50 

% .040 

4.055 

100 

0. Hot* 

O.JO? 

60 

O.qBl 

1.704 




80 

0.8?H 

U,1J7 

in 00*35 #* * i; 

iji Ordinary 

ropsftrrciai 

X00 

0*7957 

1.175 

1 *1 00.1 Ml. i c„ 

ft. Off wan iur4» 

35l3> 

1.136 

U89H 




SO 

l .044 

U703 




75 

0.004 

1.441 




100 

0.797 

1.009 





xoocc Oli^e oil disHOlve 0*005 g**. marjihitir 41 as* 1 * * Katina, 10*5.1 
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Solubility of Morphine in Several Solvents 

(Schaefer, 1913., 

Gms. 


c, 7 h, 9 o 3 

AT 25 


Solvent. CijHiaNOj.HjO 

per 100 cc. 
Solvent. 

Ethyl Alcohol 0.388 

Methyl Alcohol 6.66 
Chloroform 0.04 

Benzene insol. 


Solvent. 


1 Vol. C 2 H 5 OH-I -4 Vols. CHCI 3 
Tr “ +4 Vols. C 6 H« 

1 Vol. CH3OH +4 Vols. CHCI3 
“ +4 Vols. C 6 H 6 


Gms. 

C n H 19 N 0 3 .H s 0 
I>er 100 cc. 
Solvent. 


0.66 


4-54 

2-5 


Solubility of Morphine in Ethyl Ether at 5.5’ 
(Marchionneschi, 1907.) 


Solvent. 

Washed and Distilled Ether 
Ether Purified by Distillation over Na 

“ a u 


Gms. Morphine 

per 100 Gms. Solid Phase. 

Sat. Sol. 

0.049 C17H19NO3.H2O 

O.263 “ 

0.56 c 17 h I9 no 3 


MOEPEtlNE ACETATE C11 s ('0( >H.C 17 H 10 NO 3 . 3 HA Morphine 
1 iydrochlonde HCl.C, T H li NO,. 3 H 1 0 . Morphine Sulphate H 3 S 0 4 . 
: 7 H, p N O 3 ) 3 . 5 H 2 0> and Apo Morphine Hydrochloride HCl.C iy 


Solubility in Several Solvents. 
(U. s. P.) 




Grams per 100 Grams of Solvent. 



Solvent. 

Acetate, 

Hydrochloride. Sulphate. 

_——.—^ 

Apo M. Hydrochloride. 


as v . 8o°/ 

*s u - 

So 13 . 25°. 

So°. 

25 °. 

~ 80V 

Water 

44.9 50.O 

s .8i 

200.0 6.53 

l66.6 

2.53 

6. 2C 

Alcohol 

4.6 40.0* 

a.4 

2.8* 0.22 

°-S 3 * 

14 2.62 

3*33 

Chloroform 

0.21 

• • • 

... 

0.026 

Ether 


, * . 

... ... 


°°53 


Glycerine 

19,2 

K> 

O 

$4 

t 15 - 5 °. 


... 


100 gms. HaO dissolve 1.69 gms. apo morphine hydrocloride at 15.5 0 , and 2.04 

gms. at 25 0 . 

UK> gms. 90% alcohol dissolve 1.96 gms. apo morphine hydrochloride at about 
15.5". (Dott, 1906.) 

100 gms. HaO dissolve 4.17 gms. morphine hydrated sulfate . 5 H 2 O at 15 0 . 

(I^wer, 1882 ) 


MORPHINE SALTS 

Solubility in Water and in 90% Alcohol at Ord. Temp. 

(Squire and Caines, 1905.) 

Gms. Salt per 100 cc. Gms. Salt per 100 cc. 

Morphine Salt. ' “ uo% ‘ Morphine Salt. ' 3777 90% 

H, 0 . A f a) £j H 2 0 . A f cohoL 

Morphine Acetate ... 1 Diacetyl Morphine (Heroine) 0.11 2.5 

“ Hydrochloride ... 2 “ u HC 1 50 9.1 

“ Sulfate ... 0.143 Ethyl Morphine HC 1 (Dionin) 14.3 20 

“ Tartrate 10 0.172 o 

100 gms. 4% HCIO4 solution dissolve 0.44 gm. morphine perchlorate at 15 . 

(Hofmann, Roth, Htibald and Metier, 1910.) 



v i 7 "I 9 3 


Soi.rmt.uY ok Mokioumh ts 

m-:vc* U S4.UV1 

■'■» u iC- 



* 



u 

m> -.a ! a, it 

‘-*’1 s*r* l *< 

y? I V' 

‘ -*4vrRV 

S*4vrnt 


r !>;* eO 

0 ». .1 

1 ! ,0 

II* 

ijv* CM, If 

" 4 ’fa* >* V! 

111 " 

!1 : 

()5 r J Ethyl Alcohol 

O fw>f> 

O r* .4 

0 1 

4 

Ethyl Alcohol 

1 1 

i> 4 



80% Ethyl Alcohol 

»* 

O ;* ? 



Methyl Alcohol 


4 

11 1 

Ml Cl 

Chloroform 

1*1*4. 

ht^fd. r*Ci h 

n \ 

O 4 JCi 

Benzene 

IhhmI. 

invoi. t : \ 

In^i! 

ItHoh 

1 voi.(tiM>iH -4 Vuis.nicis 

0 t H 

t* xi tC $4 fi.r» f* 

4 s 

4 

4 ’%$ VoK CJE 

0 080 

0 *n 4 ; ,* 4 

it ; 1 

t 14 

x VoKCIIiOH + 4 VoK, Clin, 


vl * * f|#:t ?| 

s> 


11 +4 VoK CJh 

0 *yv4 

Jf 4 

ft Ci 

8 || 

MORPHINE HKLIANTHATK < , H 



itMHHT, \\ 4 ltn tit****!** *». 4 Kill 

m»»* jOh 

iif brl^tttliAlr 41 

1** A s * * 





hu a, 

■mrvil l*mUr 

MOEFHINE F 1 CHATK * , 4 i 

,,\0 Mil 1 . , 11 , Nt *n 4 



Sutt/micrv * *» Mu»t*»stM 

1 * 1 * |l A 1 *• 

. 1 -t ** t u tot ^**$ 

% f’t 

% t n p. 


lilt* « iI,Ju 11v*nM pfr* i|nli«i • ,4 * r \ *1uU wnr 4li*t«n| to 

Htiiuilin iiu mruiutfor <*? ■■»»*** fur ham *tAy%4ii*l ****!> #**4 by •-% 4|n»r.#!i«n »»ml 

til*’ fi’nblur'** »lrir»l *it Hiw^, J»sv4 1 * 2 , 1 . f 

!» ■■•■• - l‘w«. m, 

i ' ’ t-*« »>' * 


H.»|* * u( 

Wairr 
Ab*. itfruliol 
ArriMiM* . 


M f 4 
•». * * 

i i hi* 


MXCHLER’S BJITOHI » fn«*inirfhU ftH ilMWHl«.»*rtwo| 4 hri*«itrt t Uji 
NcniaWi, 

too glltH. IIjO tltvfcdte i* 1*4 gm »if krfttnr a* M* M* itifhn tn;| 

** ftyritlme *’ hh 4 " M 

** ;tt|. 5 *** *. |»yr»il»w* ” 1 Vi *’ ** 

imj gm* itlHiliitt* «ti«£i*ltr *♦ hi gilt. %|t«:^ Hr!*»nr 4 ! m»- ? e 

*7 ijuimiliuift *• **.p - 

« 1**1111 111**1» mixture of 4l» 4 «4lml 4 ml fusm*itnr u m* gtmt. 

VI niftier A Krf»ukr #t jm i**» 1 » M , *«t-i I **■!»*», lilt 


Freeztnff-point dam are given f*.*r mixture** of Veem* 4*td: 

Dimeihoxy «iiIttenH * 1 SA|*hth£»i%i t * it 4 ii 

MenihoU t 1 K4phtkyi«ifttfiH M ildi-ipp 

Naph ihoi c at; id 11f kerol * n** 1*1 V> r * 1 ? H art 11 a t * ! <* * 

til Ffeiffer, t*uti; la 1 Pfeiffer JUgern, t^u 

Rest)Liu for mixtures *4 Inmetfcyl m%nn ben**) jdiets-ome amt f na^ht hut 
are given by Pfeiffer* mm* 
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DIETHYL DIPHENYL UREA NIC „H J .NIC.H,I -CO. 

c, 0 Z 6 5 2 

Solubility of Diethyl Diphenyl Urea in Water and in Aqueous Ethyl Alcohol. 

(Desvergnes, 1928.) 


Oms. N(CgH s ) g N(C fi H s ) p C0 p er 100 gms. solvent at: 


Vol . % C o H c 0H 
2 b 

of solvent^ 

/ 

—---- 

0° 

t —- D-D'C ^. 

20° 

50 ° 

o. o ( : H g 0) 

— 


0.003 

• 0.008 

0.012(0.3 

29.9 

0-9656 


t race 

0.027 

— 

37.3 

0.9556 


0.041 

0.193 

— 

52-4 

0-9310 


0.424 

1.690 

— 

68.6 

0.8939 


3*225 

9.857 

— 

77.1 

O.8724 


6.537 

21.126 

— 

87.1 

0.8430 


12-979 

43*080 

403 .28 

92.0 

0.8272 


I6.646 

55.581 

428.33 

95*2 

0 . 8 l 45 


24.262 

65.359 

462.66 

100-0 

0.7944 


28.352 

72.673 

545.26 

At a temperature of 50 0 

and 

concentrations of alcohol 

below 77 vol 

percent two 

liquid layers 

are 

formed. 

Results for several of these 


given. 


Solubility of Diethyl Diphenyl Urea in Several Solvents. 

(Desvergnes, 1928.) 


OK. "(W^Ws 00 ans - »<Wi^W8 C0 

Solvent per 100 pis solvent at Solvent per 100 gms x solvent at 



^so 

20° 

5 A 
50° 


"0° 

20° 

50° N 

CH COOC-H. 

36.92 

76.84 

— 

(C.HJ.O 

31.40 

71.37 

— 

(dj«c8 6 

34.11 

63.59 

— 

c,U 

52.8.1 

97.35 

444.66 

c/gofi 

28.35 

72.07 

515.26 

cs 

28.32 

74.07 

— 

cL6h 

25.20 

101.75 

799*49 

ccr 

27.67 

50.23 

185.12 

ci. 

6 l -03 

101.55 

414.93 

c 8 h 6 ch. 

45.98 

72.90 

298.28 

cflcf 3 

74*90 

146.18 

— 

3 C e H 4 ?CH 3 ) 8 

26.47 

58.14 

450.00 


Freezing-point data are given for mixtures of Diethyl Diphenyl Urea and: 

Bromo dinitro phenoKi' Nitro mannitol^) Phenol(2) 

Dinitro toluene! 1) Nitro penta erythritol!3) Tri methylene nitramineU) 

Diphenyl amine!x) Nitro toluene!1) Tri nitro phenol! 1) 

Tri nitro toluene!1) 

(1) Giua and Guastalla, 1933; (2) Medard, 1930-1; (3) Urbanski, 1933; 

(4) Urbanski and Rabek-Gawronska, 1934* 
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TETKA MRTHYI MAM I NO HKNZU PHKNONE M 


F*•»•#•* J n,: p • i *.t U’ .i tt »• • ’* y Vf «*: ? ?*-r . • •*>•- 

mix into*. *4 t»M t *. r.-r*! u v . . » f on * m- .% 

rnw|»-'w:i i ■ ’ 4 : '••" \\ ' ''■*'-■.**, ' - , ini*', ' v *••*’. , *i t 
ruj»M Imu .o i 4, :mr *; ’ ‘i**, i • *>?m« *i> o»i 

Ff" .(HVS'i''! ,tfi,! .ka ' ■' --i 4 ’ •• f *>r :**:*. * * .i j «* • ti; •> 

pf-irr-i mm < 4 ** 

BENZOYL ('AMBHOR '. .. # 

StM.l»MlU'!Y o* MM AM' I oK P Ft‘K*m I* .'*¥«**) '.Mt VSfcT'. 4? n 


• iVrr.t -*v» ', ; , “*» 1 • 

•: ' ■ •' .',.n 

Ethyl 4 !«mF 4 

Ac** u>n«* sj.o 

B*»H/,**!!** MJ » i 

lhita, u» f!i* Inn** <*f *h » n tin , *«m ipv*-it l*y V*%%»4*o v»**, **#■*t. !**• thr fr»'r/tnjp 

points amt ho * In nhihihi ?•■ - >if mIi* * iimIu 4ti.i k> lotto lotina iif mom* itrjt/oyl 
onillphot Ml * ’ f I i * ■ 1 ' »1 i ,»* * * '••>■■ . j!< Itiliinu* .M • 1 t,I. .*? S /*'* 

Solubility ‘lata hav« i*t*t*i» «.»•-* * I l*> ! httitolh am) Vfa«*n tl«>tv Fa >|r?ri miming 
thr t r» i ll”4f i< *11 Ilf thr taut * >llt»t ii I *tut s ttUu r,*i h »*t hot Hrsulfi -*t #- ^ivr m f*»t | Ji«r 
Holuhiiify of « .oft Flint in * f h* r, a* t*f »»mr* rfh\ Fnrlair* rtfnl ah *h *1 mu f methyl 
it h * »futl 

(hw lilt**' |n u/i fir *itv«*Kt’s gtiM rmd Itrusoyh atitphnt at \\ hv bw/ttijp 
point methucl. p.*t«*»k. omj 

COCAINE C*tH}|NO # | Ihm/oC **»■ g «mn* mnh>f e*»rf k 

<*H« 4 iii*ir% t\ VVaii'M. n 4 h a?, i«. 
liy mrsitiH <»f« nlmiiHi tin *h t* immatmiM *4 ih» f n*4 »miturt*» *4 '** * mIimi * 
ulfir roramr hy*hut hhirnii* u ut tMirtini) a>«imm tUm 

ilifiitiriattiitt ruMHtiUit **th uhif« 4 in f»M K * *» it* * t'’»<r thr ilrfrrutHiAtmn 

of thr Aotuhitity prmfiirt 11.)» ■» portHui^ t»f «m» ♦ mm* 1» » ohii >■*** 4 >s»* hytlrm h!on«ir 
wm* m tuhru of i» * uL*.*»*i tAiih titllrt* »*i *4 *» **i MurMtai N 4 ItfL 

nhakrt* itittf uthnvril to ^tiiiol, U Ml* i.u rr. of Na t »H » * % Mats *1 |»ariti«ttl 

after 4 honr«. From \hw r\|*» liiio ut thr tohihihlv |«r«t»hi* 1 *a» ruh ulafrit to 
ho L ■ t. to * lit l » tt i I hr 1 oto rnfr.ittot* of t!»* i.»o 4 ..ilhalooi m thu 

sntiiriitoii Mihittuii « liorivni tlitr*. 

1 thn tint* < Ul 1 =».*!. - l’ . * tM _ . |.|i, > m«o). 

h * #»,!** f< 

I ho roiireiUrat**»u of lit** *l».■»***» i.tt* «i part h ti* 1 in«»l , so that th^ total »i))uluitty 
of forairn* in wntrr is 4 mm ■ mol, 

TropiiCOCAINE CJIj, SOU* t JJ. 

Sou iuniv os \\ a 11 o, ImiSiIi, if. i<m| 

I hr ih isot ialion roiwtant foii rah uiiiird fr**m th»* rohiririir'tt'iraify 4 r t* rmtur«i pn 
rirrvr to hi* K I»<t, tt> I*oi tin* f*oliil*ihiy pi m« 1 m« I it %%„%% that *a» rr, of 

a O, I tiioh^oilar trojoiroriiinr hyiirorhloroi*-H**hilotfi * .* **«* of 0 , 0 '* * mo ia-ii Sa ttff 

gA¥ts a |«»t prrrrptihh* pr*’ujoi,4r of trop r * . .»M'* ,?Im t niatoftnjf 4 <Iay, i'iir /#n of 
fhr Holution \xm H/ 4 ioim i|mmh*m t» a pun : *.H ,u t i| 4 it If j Mlrtti i , From 
the coriipoMitkm of thr l o»h*l*ot* .m l thr t*\ St * V! loo I MO. mtrat m»m ill** 'ioh$hiiil\ 
produrt w,»!t riiirn!atr«l to h** H.m n : I r*»m ,*o>i *io *iiA^oi'*aiioii itoiffaiii 

ii wiii rniriihitrtl that a oiluralril <o»lt4tti«ti of frr*joo »*» »hi* m *il f h-r% a 


fnr 

’WUtg 

»' -tfid. 
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Solubility of Cocaine in Several Solvents. 


Solvent. 

t\ 

Water 

20 

it 

±20 

It 

25 

tt 

80 

3 Gms. H3BO3 in Aq. 50% Glycerol 

±20 

Alcohol (92.5 Wt. %) 

25 

Ether 

25 

it 

18” 2 2 

Ether sat. with HjO 

18-22 

Water sat. with Ether 

l8-22 

Aniline 

20 

Carbon Tetrachloride 

20 

Chloroform 

18“ 22 

Benzene 

l8~22 

Ethyl Acetate 

l8-22 

Petroleum Ether 

l8-22 

Pyridine 

20-25 

Piperidine 

20 

Diethylamine 

20 

Sesame Oil 

20 

Olive Oil 

25 

Oil of Turpentine 

25 

• Per ii 


Gms. C 17 H 21 NO. 
per 100 Gms. 
Solvent. 

Authority. 

0.028 

(Zalai, 1910.) 

0.140 

(Baroni and Barlinetti, 1911.) 

0.17 

(U. S.P.) 

0.38 

“ 

8 

(Baroni and Barlinetti, 1911.) 

20 

(U. S. P.) 

26.3 

11.6 

(Muller, 1903.) 

34 

“ 

0.254 

it 

76 

(Scholtz, 1912.) 

31-94 

(Gori, 1913.) 

100+ 

(MUller, 1903.) 

100 

“ 

59 

u 

2-37 

it 

80 ~f* 

(Dehn, 1917; Scholtz, 1912.) 

56 

(Scholtz, 1912.) 

36 

“ 

4 - 34 * 

(Zalai, 1910.) 

8-3 

(U. S. P.) 

7 -i 

“ 

cc. 



100 cc of Olive oil dissolve 4-5 gms. cocaine at 25°. (Walton, 1935.) 


COCAINE HYDROCHLORIDE C l 7 H 21 NO,.HCl. 

xoo gins. H *0 dissolve 250 gnis. of the sa.lt at 25 0 and 1000 gms. at 8o°. (U. s. P.) 
100 gins. 92.3% alcohol dissolve 38 gms. salt at 25 0 and 71 gms. at 6o°. (U. S. P.) 
100 gms. chloroform dissolve 5.4 gms. salt at 25 0 . (U.s. P.) 

100 gms. glycerol dissolve 25 gms. salt at 15 0 . (B.P.) 

COCAINE PERCHLORATE C17H21NO4.HCIO4. 

100 gms. H a 0 (containing 8 % free HCIO 4 ) dissolve 0.26 gm. perchlorate at 6°. 

(Hofmann, Roth, Hdbold and Metzler, 1910.) 


HYOSCINE (Scopolamine) HYDROBROMIDE, etc. 

Solubility in Several Solvents at 25 0 . (u. s. p. vra.) 

Grams per 100 Grams Solvent. 

_ „ „ . ..._A- 


Solvent, 

Water 

Alcohol 

Ether 

Chloroform 


Uynscine 
Hydrobromide 
C17Hij.NO4HBr.3H1O. 
66.6 
6.2 

0.133 


Hyoscyaminc 

Hydrobromide 

C, 7 H»N 0 3 .HBr. 

very soluble 
So 

0.062 

40 


Hyoscyamine 

Sulfate 

(C 17 H 23 N 0 3 ) 2 .H 2 S 04 

very soluble 
15.6 
0.04 
0.043 


TETRA METHYL DIAMINO BENZHYDROL C 6 H g C 0 (CH S )^(NH g l^CHOH. 

Freezing-point (lata for mixtures of tetra methyl diamino benzhydrol 
and benzene are given by Schmidlin and Lang, 1912. 
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ATEOPINE (; r H ,N»S. 
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hyoscyamine c„h, 3 no 3 . 

Soi.uhii.ity in Several Solvents at i8 °-22°. 

(Muller, 1903.) 


Solvent. 

Gms. CnH-nNOa 
per 100 Gms. 

Solvent. 

Water 

Solution. 

0.355 

Chloroform 

Ether 

2.02 

Acetic Ether 

Ether sat. with fl >0 

3 . 9 I 3 

Petroleum Ether 

Water sat. with Ether 3.125 

Carbon Tetrachloride 

Benzene 

O.769 



C I7 H 2 3^3 


Gms. C17H2XNO2 
per 100 Gms. 
Solution. 

IOO+ 

4.903 
' €>.098 
O.059 


Merithyl MANDELATES. C 0 H & CH(OH)COOC 1() H 1 g . 

Solubility in Ethyl Alcohol. 

(Findlay and Hickmans, 1909.) 


Sid vent. 

r 

Gms. 

Gms. 

per 1 00 
Solvent. 

Solid 

Phase. 

D 

Solvent. 

t°. 

Gms. 1 
Gms. S 

>er 100 
olvent. 

Solid 

80% Alcohol 

35 

L. 

I). 

I.08 

80% Alcohol 

IO 

L. 

D. 

0.287 

Phase. 

D 

*t 4 » 

35 

3 - IQ 

0.80 

L 

it 

IO 

°-595 

L 

it 

35 

0.80 

R 

it 

IO 

0.184 

0.184 

R 

tc 

35 

0.544 

1 35 

D+R 

ti 

io o 

0.404 

O.291 

D+R 

u 

35 

2.B3 

0.60 

L+R 

ti 

IO° 

o. 5 oS 

O.088 

L+R 

n 

25 


0-595 

I) 

Abs. Alcohol 

0 

1.06 

D 

u 

25 

1.64 


L 

i< 

0 

1-93 


L 

ii 

25 

0.44S 

0.448 

R 

i< 

0 

0.625 

0.625 

R 

it 

25 

0.321 

0.882 

D+R 

ii 

0 

0-535 

0.915 

D+R. 

ii 

25 

l . U)2 

0.2O7 

L+R 

ii 

0 

103 

0.54 

L+R 




• 

0 . 8517 . 






D « l merit hyl d manddate, [ocl^ 17 - 6 » —9.45 0 in alcohol. 
L - l merit hyl l manddate [ai^ 20 * —140.92° in alcohol. 
R -= / menthyl r-mandelatc M ;) n ’ 3 * —75 *03 in alcohol. 


MARGARIC ACID CH 3 <CH 8 ) 15 C 00 H. 

Freezing-point data are given for mixtures of: 

Margaric Acid 4 Palmitic acid(8mith, 1936; Shriner, Fulton and Burks, Jr., 
" 4 Stearic acid 

•• *• 4 M +Palmitic acid (Shriner, Ful ton and Burks, Jr., 1933d 

HEPTA DECANE CH 3 «CH £ ) x 6 CH 3 . 

Freezing-point data are given by Carey and Smith, 1933, for mixtures of 
hepta decane with hexaca decane and with octa decane. 

HEPTA DECANOL (Heptadeeyl alcohol) CH 3 (CH £ ) ie 0 H 

Freezing point data ar*- given by Carey and -smith, 1933> for mixtures of 
hepta decanol with hexa decanol and with octa decanol. 


v ! 8 12 

CHRYSENE c VIIn. 

SHinnsitv ts r.»i riM wi» n* An-- 

UKJ ||UIH. tisUlrnr ilt' snlvr m „\§ g-m i ; *J 1 • 4 * I v ‘, .»ml X 11 g?un ..»* Sum' 
itHi gtti*. •tir«ih*«! (ftwihi' <* k j o * uM.j .u jr**, ,in*f 1 g»j .it fn.iliiig 
point. 
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ami an thrar *•«**. 

TRI PHENYL AR$!t*f liyi ft <**•>. m-. 

Fr» % ***t ng-poi nt «lata arr *nvrn *»y f'V’a-at, »-ji^i b»r uf *, 


Tri phony! ana nr * Tn phenyl Pi -.manure 
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w ** i Tftphenyl •*! si*a nr< 

** ** ox *4r i Trspmaiyi pho-iphttre »n t |r 

" ** " * Tripirenyl -aiiMUr ml t $<1** 

" ’* ° 4 triptirnyl -.a Hair 

“ “ “ i Tr*phenyl am tre 


fiul ! ote t TrI phenyl 
** * Trtphenyl 


ph<*nph ii\r> *a|if$<)ir 
pfconphtire oxtiir- 
Tr t jibeny I ■» * *t> t nr *■;n 1 f % 4r 
fn phrny 5 .mi if)*" «»t i 4 ** 
T$'tphn«y I pm^ijannr 
Triphenyl ar-tMre 

Tr*phenyl giftne 

T r i j> h r* n y t a r a to r* 

Tr $phenyl ?a i h ine 
“ “ ox air* * Trtphenyl phosphine m»lft<ie 

“ ** ** * TrI phenyl o>?anr -o*ift 4 ** 

" * 4 Huifiiir ♦ Tr iphenyi Oim* phosphate 

11 ntitnur ♦ Trtphenyl amt nr 

TBIPHBNYL TRXAZXNK, m 


htnmufhtne 


phonphinr 


Fmxtiig'poiut tint* f«r mixture* **f triphenvi trinitim «m«| methyl diphenyl 
trmxitte and for tnphenyl trtn/me «tn«l trtmtTmxyT*(* »f ethyl **re given 

by Ibweitb 1 cpi 5. 


TEIPHENYL AMINE 

too girts, $(* % ethyl airotiot 4 >hm 4 v^ i*** 1 - ** a ml S.Sfiiw, 

at >|o» 

lent gnu* mothyf akohnl jif rt ** 4i*^«tvr o. v ; 1 gin 4 < II*!| N 
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Frmizing-point luwi.riiiR tlntu ur* **»•>» l>y I'.i.i-ul »>j > l, fur ihr (nllimitit! nuttiirr* 
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DIPHENYL -p- PHENYLENE DIAMINE N,NMC Q H 6 ) 2 NC 6 H NH g . 


Preezinp-point data for mixtures of 
given by Di 1 they and Esc.herich, 1933. 


diphenyl p phenylene diamines are 


RETENE C 18 H l8 . 

Freezing-point data are given for mixtures of retene and: 

Anthracene(6) Picrainidel1) Tetryl(5) 

Phenanthrenel6) Picryl chloride(i) Tri nitro cresolU) 

Picric acidU) Styphnic acid( 1) (3) " « toluene(a) 

" " xylene(s) 

(1) Jrfremow, 1918; (2) Jefremow, 1919; (3) Jefremow, 1919a; (4) 

Jefremow and Tichomirowa, 1927; (5) Jefremow and Tichomirowa, 1928; (6) 
Pascal, 1921. 


VESUVIN (Phenylene bis azo-m-phenylene diamine HC 1 .) 

C 6 H 4 [N 2 C 6 H 3 (NH 2 ) 2 ] 2 .HC1. 

too pus. water dissolve 8.5 gms. vesuvin at 20-25°. (Dehu, 1917.) 

pyridine “ 11.1 44 14 14 “ 

u aq. 50% pyridine “ 31.4 11 14 4 ‘ « 


SALIPYKINE (;,i II„N 2 0.C«II*.011.COOII. 

Somhiimty of Salipyrine in Aqueous Solutions of Antipyrine 
and of Sodium Salicylate at 18°. 1 KolthofT, 1927 .) 

The determinations were made by electrolytic conductivity measurements. 
At 18 0 the conductivity of the saturated solution of salipyrine in water was 
1 .cm) X jo a rcc. ohms. The />u of the solution was 2.6 and the calculated 
[ H * | X jo :t . 


In ;V(J. U,,N a O. 


(>m. molt*, ptn* 


0.0 (11,0) 

0.0 ■».') 

0 , 0 ) 

O. to 


lil<>r, 

Salipyrlno. 

0.0 n->. 
0.00712 
o. 00 V>.o 
0.00 i»2 


Iii Aq. C G U4OIIGOONa. 

Cut. mots, per liter. 

€*11,011 COO Na. Salipyrlner 

0.05 0.0U4 

0.10 o.orv.), 

0.20 0.0126 


Freezing-point data are given for mixtures of: 


Salipyrine + Acetanilide (Hrynakowski and Adamanis, 1933a.) 

" 4 " + Sulfonal (Hrynakowski and Staszewski, 1936.) 

" f Antipyrine + Urea (Hrynakowski, 1934.) 

" t Sulfonal (Hrynakowski and Adamanis, 1933a.) 

*» 4 " 4- Urea (Hrynakowski and Szmyt, 1938a.) 


AZO BENZOIC ACID ETHYL ESTER p C 2 H 5 OOCC 8 H 4 N:NC 6 H 4 COOC 2 H S . 

Freezing-point data for mixtures of the azo and azoxy benzoic acid 
ethyl ester; arc* given by de Koek, 1904* 


llcxamethvl MELLITIC ACID Hsicr C nK'()< 

Data fnr the infury system hexamethyl mellitic acid ester, phenol and water 
are given by Timmermans (19°/) 
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CODEINE SULFATE aVU, No,', H.Mt. jH.o 

>ui i mi 11 v <>* K.v* 11 HrsiarM.v in m-vshm nu vi sh 
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itm giiw. trirhlorHliyieiie tliwilv? **m | $$m r**Jr*nr fmltn* blmi.fr ,*t is'*. 

•< 4 Vr*i*f | #t | | 

IhiUt far the milubility of rmlrmr <tn4 M«|rmr tulfftir m muftitr* *,.4 ,th *4o»b§ f 
benzene mid chloroform' are given by s.4wrf|ri ytjul, 

loo gins, I Vi, Kifjrr 4j*mkhr 0,1* o.jj *:*. •< -*\rtnr .u ,r. '* ( 5 »,ir rmi, 1933 

too rc, Ot i vr» <u*I * ,fe , •*-<*ieinr ** *i*.’ ».il * ms, »'*» *'-. * 

CODEINE TRICNL0R ACETATE , 0 ^.tV! ^unif. 

too pm. ha! . solution of M4*a«r .vrt.i<r *& w**rr * miMui ,i,B] 

g»». of ?fc<* HAlt (Y.jjHgOi *1 H 1 * -in4 ji.vi .11 w 

CODEINE HYDROCHLORIDE II,,If.,Mi* JlU. 1 tl,n 

100 gmi. II t O t!l**o!ve 3 , 51 gm*, NO # .Ifi;i.vII # II nl WM***. mu 

CODEINE FICEATlCnif,i^<-t 4 Jfii > c:,fI l c\o, H f tl * ( |lt , 

tooem*. j m water emit ami o it gm, t; V9 tt M NO* an" 

til. tubiitofi I in «b*. alcohol *» a,****-* « • « * 

of codeine picraie ( in eceUm* «.« , 1 % * » * * 

«»4 Kv*?*, ifli t 

BORNYL PHTHAUTE *r.ttF«fh i\^H v pir . 

Freezing-point data far miziiir**** of ih** 4 u *4 I tr«npmin 4 ,%tr iftvrti Uf 
Ross and Some rv 11 ? *, 1946, 

UNOLENXC HBXABROMXDB *It »!!•«* 

Qualitative determinatm!* of the ntththiltfy *4 lm» 4 * m* fu \**hromi 4 r **n 4 of 
ill ftn, Pb» K mid Zvt nail* *0 atdvvftt* **r> g»vrn by tinpetmt wpi \Wsf, i»j4i, 

LINOLEIC ACID C xn \\ u Q% 

Freezing-point <Uu for mixture** of H«*4 *m* *,:»4 with t^n 4^0:, wtth 
oleic , with palmitic ami with ^tearir at t<Sn .tfr g % yru t.»y E**«- *y 4H*I 

Griengl r 1931 . 
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TriAMYLOSE [CtII„0 ( ] a .4H t 0, p HexaAMYLOSE [C 6 H 10 O 5 ] t . 9 H 2 O. 

Solubility of Each in Water. 

( Pringsheim urt<l Dcrniko*, 1922.) 

The compounds were. each dissolved in water by warming and the solutions 
allowed to stand at ao° untill completely crystallized. 

i oo gins, of the saL solution of Tri a my lose contain 1.89 gnus. of the anhy¬ 
drous compound. 

too gms. of the sat. solution ^-Ilexa amylose contain 2.40 gins, of the 
anhydrous compound. 

The accuracy of the above results is questioned by Karrer, 192?., who found no 
difference in the solubility when the finely powdered compounds were shaken with 
water at the same temperature. 

otELEOSTEARIC ACID C 17 R 31 C 00 H. 

Solubility of a Elrostbaric Acid in Aqueous Ethyl Alcohol at o°. 

(Kll, 1937.) 


Vol. % CgH s 0H Ums. C 17 H 31 C00H per 

In aq. solvent 100 gms. sat. sol. 


Vol. % CgHgOH Gtas. C 1? H 31 C00H r«r 

In aq. solvent 100 gms. sat. sol. 


54«Bq 

59-6l 

70.19 


0.023 

0.070 

0.113 


76.05 

80.33 

90.14 


O.614 

O.983 

3-28 


100 gms. sat. solution of a eleostearic acid in nitro benzene contain 
3.75 gms. C 17 H 31 C 00 H at o°. (Ku, 1937.) 


STEAROLIC ACID CH s (CH 2 l 7 C:C(CH g ) 7 COOH. 

Freezing-point data are given by Rheinboldt and Lauber, 1929* for 
mixtures of stearolic acid with cholic acid and with hyodesoxy cholic acid. 

CHAULMOOGRIC ACID qH:CHCH g CH g <; H(CH g ) lg COOH. 

Freezing-point data are given by Cole and Cardoso, i 937 > for mixtures of 
ehaulmoogric acid with hydnocarpic acid and for mixtures of hydnocarpic 
acid with palmitic acid. 


BAFFINOSE C u Il M O w -h 5 H, 0 . 

SoumiutY of 1Uffino.se in Mixtures of Water and Pyridine at 2o . 

( Puehor and Dehn, 1921.) 

A high degree of accuracy is not clainod for the results. Constant agitation was 
evidently not employed to insure saturation. The solutions were analysed by 


Prr cent C„H 

,N Gms. ttafflnose 

Per cent O^N 

in solvent. 

per 100 gms. solvent. 

In solvent. 

0.0 (■ 

n,oi 79 .83 

Go 

10.0 

7.3. 12 

7 ° 

7.0 

77.1 6 

8 o 

5 o 

18.88 

8i.4 


13 .47 

9° 

Go 

<|.9l 

9 1 


Gms. Rafflnose 
p«r I OP gms. solvent. 

6.5 r 
H . 3a 
7 • 4 <> 

4-49 
‘ xf \. f>0 

2.4.6 


Per cent C S H S N Gms. Rafflnpso 
In solvent, per 100 gms. solvebt. 


9 * 

94 

96 

98 

160 


24.7 

36-9 
4 > -9 

45.7 

79.08 


WO gins. abs. alcohol dissolve o.o gms. — - • 

100 gms. oqui. molecular mixture of alcohol and qumo Delm, 1921 .) 

railinose at 20-9.5°. 
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OLEIC ACID (‘tlWlLClKn-LhrcKm. 

Soufwturv ok Ot.itu Aett* is Ayn nor* At ruiiui, s«n t nnv> u 3V\ 

i;Vt4r!l, j i»*j* ■ 

Oleic arid of tin * n JtyAS .m«l containing *f*l*C T a* til, drirtmined liv titration, 
was umi. It wan found that the udditmn »4 u*» hub* 4* our d*nt* **f rhn j.f 
to 4 i<|* alcohol soliitiotin containing u$» t*» |M> wt. * r t ,II»UH V4»iv«| an Mjulm»T»rp 
on shaking, therefore, indicating a *olub*lif \ *4 I rm than at»>tii ohh gm a* id firr 
too cr, water or of atp alcohol. With wyluitnfi* «omammg nt«tr than 50 wt. * 1! Jt 
C'iHaOH thr following result» were ohuinr*! 


4 Per rot* 
C*H4>If, 

11 CHrn \f «4 {tr# 
fro** A*i I- 

{amtucr cWtfUairo** 

5* 

0 0H -0 3 

S»i 

0 2 —0 4 

65 5 

0 i -0 Cl 

70,2 

0, f» — % 

8 t .4 

m 


t 'W4lnr«» 4f»4v«t)r in* error*! 


<A«i4i«Mr%» UMtvt**fe«! wA;** »)*h*I 


l t u 
* I O. 


**t 4 h *4 t**x **! 4 v*$. 


N«l *|*|W*fr 4 «$ *!} 

It wait found that although thr rod jjtunt* obtained by addition of »»lr*r arid 
to aq, alcohol mixture* arc mil shutf*, they lireum** *0 whm thr |umrdttir i« 
changed to addition of lift) to mtxtttfr* of olrV am! and alcohol Hy'thi* mrfhod 
perfectly dear liquid may Ire trafidurmed by one drop *4 ihr || s O t.<* at* opa- 
fesrem mixture which* after standing a few minute*, w-parat™ into two liquid 
laycrn. Dettrminatiomt made in tin* way gave ihr following mImti vrd and cab 
cukted quantities. 


C'imn. of Constituent* to Yield 
Mixture*, 


Krxtdt* f 'alnilafril from tlie* 

f‘lotted Curve. 


Ak#hal !• Dior 4rM Mfxlttir 

I Ml A>!4*4 

mi tVr^W 1 

*■ . »kii A', iia) 

!*»««* Kttr 

i, b. 

C,H.OH 

tSk Acid. ” 

i*» 1 «»»«r 

t mi 

|#f >» 

A.»| Als 

|»* «-.** 

d»m* 

‘*4 

>5 30 

1 * 704 

10 4 

57 


0 


*5 3° 

3S«« 

IO. 2 

58 s 

0 

s 


*5-3° 

4 48.5 

() H 

fto 

II 

13 

3 

*5-3° 

7- *75 

tt as 

6 a s 

,§fj 

30 


15 -30 

II .210 

8 05 

<>5 ' 

4b 

SO 

5 

24 . 4 a 

23,420 

10 so 

ft 7 5 


40 


15-30 

lO.SlO 

6 50 

70 

01 

^0 


1 . 19 S 


°3»* 

75 5 

. , » 

m 

5 




Ko 


nn 



Alter standing 34 hour* the opokteem mixture* separated into layer* which* 
on wmlysis, gave the results shown m ihe idikmmg table. 
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^1 8 ^ 34^2 

Composition or Upper and Lower Lavers Obtained by the Addition of 
Water to Mem ires of Aqueous Alcohol and Oleic Acid at 25 0 . 


Composition of Original Mixture. After Separation into Two Layers: 

. . ■ -V .... . . ........A__ 


r . IJ 

\vt. ' 

HI 

t t. \i|. 

11 . 

cc. ILL)' 

Lower Layer. 


Upper Layer. 

.•"% 

in A' 
Ale. U 

il- 

sed. 

Alcohol 

Mixture. 

()leic 
Add. 

Separa¬ 

tion. 

cc. Total 
Vol. 

Sp. Gr. 

cc. Oleic 
Acid. 

cc. Total 
Vol. 

Sp. Gr. 1 

cc. Oleic 
Acid. 

70. 

*> 

2 5 

2 

3-9° 

29 

0.893 

I .48 

I 


0.35 

70. 

2 

25 

4 

3*70 

26 

0.890 

I .89 

6 

0-875 

I .98 

65- 

5 

26.5 

5 

1 *75 

22.7 

O .891 

1-93 

9*3 

0.875 

2.78 

70. 

2 

25 

8 

2-. 75 

l 6 

0.893 

O .98 

19 

0.876 

6-59 

70. 

2 

25 

12.5 

x*5S 

6 

0.890 

o*37 

33*2 

0.878 

11.87 

70. 

2 

35 

25 

1 

4-5 


0.28 

55-5 

0.877 

24.14 


The C'alUOII in the two layers could not be determined on account of excessive 
foaming during distillation of the neutralized solution. Some losses occurred 
in transferring the original mixtures to the graduated cylinders and differences 
between final amounts and those originally present are due to these losses. 

Solubility of Olbic Acid in Aqueous Ethyl Alcohol at o°. 

(Ku, 1937.) 


VOI. % C g H s OH 
In &q. solvent 


Oms. C^H^Qg per 
100 gms. sat. sol. 


Vol. % C 2 H 5 0H 
In aq. solvent 


Oms. C 1 q H 34 0 2 per 
100 gms. sat. sol. 


/A•W/ ~'TT 

Solubility of Oleic Acid in Aqueous Solutions of Bile Salts. 

(Moore, Wilson and Hutchinson, 1909.) 

„ Gms. Oleic Acid per 100 

Solvent. Gms . Sat. Sol. 

Water less than 01 

s % Aq. Solution of Bile Salts about 0.5 

5% Aq. Solution of Bile Salts+i% Lecithin 4 

OLBIC ACID C,n 17 ('.H : Oil ( ( 111 ,);COOH. 

Solubji.ity ok Oleic Acid in Sf.vekal Solvents at 0°. {Lebrun, laes, 1000 .) 


Solvent. 

Diehlor acetylene (eis).. 

»> » (trans) 

Kih\ 1 ehloroisocrotonaie. 
lirorno butene *Jt. 


It. pt. of solvent. 

6 o°. 2 

48 °. 3 


thus. Cihltafidj. 
per 100 gins, solvent. 

>100 


lirorno butene *Jt. . 85 °. 5 - 85°.6 

» » ■>...... 9 3 "-!) 

Crotonic nitrile. io7°.7-to8°,2 

M „ . 121 °. 8 - 122°.2 


DisTRimmoN of Olbic Acid between Aqueous Alcohol and Benzine. (Hoide.’io.) 
Gm. (Approx.) of Oleic Acid in: 

Strength of An. - - — — —;—— n Dist. Coef. 

Alcohol m \ ol. . 0 cc> Alcohol 5© cc. Benzine Layer. 

Percent,.* ' Layer. Layer. 

« 4 . i 0.277 0-723 


so cc. Benzine Layer. 
Layer. 


Dist. Coef. 


2.6l 

7-93 

39 

166 

499 
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0 I 8 n 34 u 2 

SouuiFic.v tms • vt iisror MixmiiH or Ot yjc av> m -*;\mt At it***. ,mo.woo 


n’idifH 

IVi > tnt tV.ru Aud 

Vih !.u *f .'.1 

to , 

-ul»to. V 

Tcmj) 

.n Motmr. 

1 r»n-.- 


» M;if..?# 1 

O 

54 -H 

v-> 


41 7 

IO 

5* 3 

to 


41 

20 

U 6 

7*» 


|fi h 

3^ 

40 7 

to 


40 

40 

47 b 





Addition;*! data Cor f!u* atove *v«fem m \y#d! an f*»t hju?mho *4 ulri* and 
» palmitic acid* ami for th» iotuo *v*ir»ti *4rF, ndmtfs and aimF an* 

given by Carlmbintr and TrvrMalvam* t>e** to * 8 *-»* Y< id * m%mr 

acid art* abw given by Fokin 


Freezing-pot nt data are a! no g t vr* a for mt 11 utm of: 

Oleic arid 4 Palmitic and iSm tb. i*m, K»h *y and « t^u.l 

M M * Steam: and 

*' M * n " * Pat ini ti* j it/, 

** ** I KTtidie arid (Griffith** and Ht£dtf*fc, nt u j 

M M l Eryihrt ml fpimlnn and pr/rli*:. n# m t 

H 11 I Glycerol 

M M f Li no!ete ar i *1 i Knr.* y and lit *** s»gl. w u . * 

The tnel ting*patnt depreanion** of mttur^v of ol»m 4* td and other 
fatty aeidn were tmed by Wen/.**!, *n 4 methyl for *••»!mattng the 

percentage individual fatty arid** in mttu* re**, 


TriOmW (<\dl*AKt»Hv 

SoMwrtcaTWN-iHiiNr* 01 \U%tvnm m Tuiorm %m» <Hi* tv I ar*. 

*«d V0 wh 4* t'lO * 


Triolrm F rrmaftntrtit, 

t*. Wt tVr ivftt 

- 7 

100 

+ 35 

m ‘9 

48. a 

7 »- S 

So 

73*0 

5^*0 

S 3 

60,0 

37.3 

63,6 

0 


Triolein I Irmirariti 


r 

H 1 |*r# n« 5 n* 

t ri*»Mw 

+ aH 

US « 

44 

85 3 

SO 7 

70 7 

sb 

6 H. 8 

^4 > 3 

47 • » 

64-3 

» 5.4 

SO 

0 


1 fi|*,iltiMltit I Tmtrarim 
\\ t tV t * r lit 

I iusl». •*#it* 

to 
H 

to 4 
to j 
S i 

44 8 
u i 

* 4 

.»U* given. 


v 

to 4 

s; n 

■j% 

% ! : 9. 

i 

U $ 
to 4 

Data for the ternary *y* 1 * 111 , triolrin. trijiahtmiu and iri«fr.»rm ,m* 


FETROSELX NIC ACID OH 3 1CH f 1 t0 CH:OHiCH,, I ^OJON, 

Fringing-point data for mixlurra of the tin and tram fr#tp<*und are 

given by Griffttlm and Hi Idiuh» *$*.*. 
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ELAIDIC ACID 7 CH:CH(CH 2 ) 7 COOH. 


Solubility of Elaidic Acid in Several Sterioisombric Solvents. 



(Lebrun, 1985, 1930.) 



Solvent 

b. pt. of 

solvent 

t° 

a ®- c ia H 34°2 per 
100 gms. solvent 

Diehl or acetyl ene (cis) 

60.2 

0 

6.20 

(t rans) ^3 # 3 

P Ethyl chi ore iso crotonate(cis) -1 

0 

20 

10.97 

47.4 

3.68 

Hromo butane-2(cis) 

94.9 

0 

" " -2(trans) 

85 . 5 “ 85.6 

0 

4.10 

Crotonic nitrile 

ft It 

107 . 7 “ 108.2 

25 

17.45 

Freezing-point data are 

121.8-122.2 

given for mixtures of: 

25 

12.33 


Elaidic acid + Erythritol (Puschin and Dezelic, 1932.) 

M " + Oleic acid (Griffiths and Hilditch, 1932.) 

” " + Palmitic acid (Smith, 1939.) 

" " + Stearic acid " " 

STEARIC ACID CH.i(CH 2 ) l( ,COOH. 

loo unis. H»() dissolve o.r pm. stearic acid at 37 0 . 

loo gms. 5 ( /a aqueous solution of bile salts dissolve less than 0.1 gm. stearic acid, 
too gins. 5 % om hoI. of bile salt + 1% lecithin dissolve 0.2 gm. stearic acid. 
In the same solvents there is dissolved of sodium stearate, 0.1, 0.2* and 0.7 gm. 
respet 1 1 vely, (Moore, Wilson and Hutchinson, 1909.) 


stearic acid ari 3 (<:n s ) lu ooon. 

Soi.rtm.rrY of Stkaiuc Acid in Aqueous Ktiiyl Alcohol Solutions. 
( Thomas and Yu, 1023 ; Thomas and Mattikow, 1920 .) 


Wt. */» C, II,011 of 

In noWtMtt. Solvent. 

(H.o; O.8778 

8 ti. lb o.8>.'i(i 

pi. VI o.8oc)j 


Gum. (Hlj, () t< COOU per lOOcc. sat. solution at 


»>'* ± t\0 («). 

o.o(i i 
o. 11 3 


10 * ±. o p .:> (b). 

0. o 3 1 
0.‘*3*A 
0. 3 p(> 


23* ± 0°.0o (*). 

O .087 
I . O I \ 

1. 8 o 3 


[(t) The mixtures were* shaken \ times daily for 5 l / 2 days and the determinations 
repeated ofter another period of 5 x / 2 days. 

(b) The mixtures were shaken •>. times daily for 10 (lays and the determinations 
repeated ofter another period of 3 days. 

(r) Saturation was obtained by constant agitation in a thermostat. 

100 gms. methyl formate dissolve i .3 gins, stearic acid at 25 °. (Kr&bor, 1919 .) 


Solubility of Stearic Acid in Aqueous Ethyl Alcohol at o°. 

(Ku, 1937.) 


Vol. % CgH ft OH 
In § 4 . solvent 

S8.84 

59 . 6 l 

70.16 


t ‘ na - C 18 H 3fl°2 cer 
100 gms. sat. sol. 

O.O 48 

0.070 

0.113 


Vol. % CgHgOH 
In aq. solvent 

76.05 

80.33 

90.14 


Ocas . c 10 H 36 O 2 per 
100 gms. sat. sol. 


0.22 

0.37 

0.88 



Solubility or Silakio Arm in \nn ors Hum. ,\u . non ,\i j.C, 


ut r ; 

t , j 

Om« r ; rl! a »rtH)|| 

Wi y 

* »,* «*■ 

: * ■ ;II Vl t 1 K S|| 

c,h»uh 

in Solvent. 

il ■ *, *»! 

y-V 

if! I*. t.ito 

*M! M *5 

‘ «HiOH 

l s > 4v«'I|f 

•', 4 ! v*.| 

}*'» i ■ * ' 11 Ijv. 
sat 

O 

0 000 

0.044 

70 

u SOS 

0 So 

20 

0 067 

0 04 

So 

i » S t I 

1 b i 

40 

u 04 J 

0 -10 

00 

0 StS 

4 40 

SO 

O ijl t 

at S 

Ms 

0 Sv>‘ # 

S ‘1s 

60 

0, HHiS 

0.40 

J tX> 

a 70s 

s 40 

tooer, j 

| 04.4 Yol.*, t 

3 IM H1 

K nt 1 VH 

»t UUUatu' 

-K •<»>.;in). 

Hilt. so!. 

05 * 1 “ 

“ " 01*40 

,, 


i Jr O Sj>S “ 1 ;i 

in ! 

105*7 M 

“ ** o,I/p» 



o/< 


Saturation wasappt'ua* bed 1 mm above with*ml*-m 4 ,mi agitation. : imr r^n, m t 


Solubility of Stearic Arm in Kmvt Autumn w v o vuu.m Tt %m tun to y 

i t i»4* 4 $■*» ■* s 



timi 1 

imp j*» r-« *. 


r 

• 

1 *. 

> 


\Um!m 

A , VI*. “H* 4 

*. y \Ua...j 

10 

0 0 

0 i; 


JO 

J 


ii oH f : , < 4'"*'| 

40 

4 S 

0 40 

0 to 

40 

i ( X 

0 77 

0 t j 


too tv.-Wat, nulution in *>4 4 V*>1. r J. t' 11*< > 11 ah " **f *i 

0,8184! contain 005 gin, i*i»Iij*i <H >1 i at * 0 j". Hal mat r<n w.n appmat h*-»| 
from above without coitntattf agitation. OMmo «*t<t M»oM! t omi 


SommarY OF STEARIC 

Arm in Several Snvtst 

•* \r 1 

.•s'. 

Hdkrn!. 

O^itlrlL mm j 

4 wf Holvrnt 

. 1 t.m* t •! 

i|»< IHtll 
>■ On# 

Acetone 

*U%**o 707 

0 His 

4 

■***1 

7.4 

Amyl Alcohol (i&o) 

<f»»o H* 7 

0 Sts 

0 

4 4 

Amyl Acetate 

87$ 

0 H67 

11 

to 

Carlton Disulfide 

dn ^ *. J 40 

t |bf 

in 

m 

Carlton Tetrachloride 

dn^ M H ? 

1 464 

to 

y\ 

Chloroform 

rfn* 1 t. 47 b 

1 4 U 

1 4 

v» 

Ether (ah*.) 

</»** 0.711 

O 7 It 

40 

04 

Ethyl Acetate 

tin ™ o.Soi 

O H*iS 

7 

46 

Nitrobenzene 

da** t. JOS 

l 100 

I 

J-t 

Toluene 

dn » 0.87^ 

O Kf»$ 

11 

fit 


Fumon-point data for stearic arid £ tmtearm amt (nr 'strain arid f tri¬ 
stearin 4* palmitk arid are given by Kremamt and Kiopw It Hot 4 ). 



STEARIC ACID 
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Freezing-point data are also given for mixtures of Stearic acid and: 

Apocholic acid(10) Glycerol^) Margaric acid + 

Arachidic acid(i6) Hyodesoxy cholic acid(n). Palmitic acid(i2) 

Cholic acid(i i ) Iso oleic acid(is) Naphthalene(2) 

Desoxy cholic acidlio) Linoleic acid(15) Oleic acid(14)(15) 

Elaidic acid(i 4 ) Mannitol(9) Palmitic acid(sM6) (12) 

Erythri tol (9) Margaric acid(i2)(i3) " " + oleict 1.) (3) 

(4)( 8 ) 

Tri palmitin(7) 

(1) Carlinfanti and Levi-Malvano, 1909; (2) Courtonne, 1882; (3) 

Dubov i tz, 1928; (4) Fokin, 1912; (5) Gina, 1916; (6) Jefremow, 1927a; 

I7) Kremann and Klein, 1913; 18 ) Meldrum,*1913; (9) Puschin and Dezelic, 
1932; (10) Rheinboldt, Flume and Konig, 1927; (11) Rheinboldt and 
Lauber, 1929; (12) Shriner, Fulton and Burks, 1933; (13) Smith, 1936; 

(14) Smith, 1939; (15) Koczy and Griengl, 1931; (16) von Meyer, Brod 
and Soyka, 1913. 

The melting-point depressions of mixtures of stearic and other fatty 
acids were used by Wenzel, 1934, as a method for estimating individual 
fatty acids in mixtures. 


DISTEARINS 

Solubility of Di Stearins in Several Solvbnts. 

(Robinson, Rocbe and King, 1932 .) 

Ten cc. of the solvent were saturated at 50° with the glyceride and 
then shaken for several hours at the temperature of the experiment. 

One cc. of each saturated solution was withdrawn and evaporated to dry¬ 
ness and the residue weighed. All solvents were anhydrous. 



Dl Stearin 

M. pt. 

a 

Cap r0 • ■* f* 1 di stearin 

48.2 

P 

»* a,a» " 

56.2 

a 

» a*,P “ 

48-2 

P 

n »' 

56.2 

a 

Lauro a' f *" 

50.6 

P 

« a, a* »' 

59-8 

a 

Myristo a*,p '* 

58.5 

P 

" a » a ' n 

63*5 

a 

Pal mi to a*,P " 

62.6 

P 

’• a,a* 11 

68.0 

a 

'* a * Y- " 

62.6 

P 

" a,a* ” 

68.0 


Gins, dl stearin per 


Solvent 


lOOcc solvent 

Acetone 

29.0 

39.45 

11 

29.0 

2.57 

Alcohol 

27.5 

0.22 

" 

27.5 

0.14 

Pet. Ether 

27.5 

38.41 

n 11 

27.5 

11.42 

Alcohol 

29.0 

0.59 

n 

29.0 

0.47 

11 

27.5 

0.42 

11 

27.5 

0.10 

Acetone 

27.5 

1.82 

11 

27.5 

0.6l 



TRI STEARIN t\!l,i‘Ti. i, U. ;, . 

SOU’MUTT ilF IttnfiAKUi Hi :.«V*fcA! .inifmi.-i. 

: t * ■, ; '* ,*». 

The tieterminat ions v«*r*« by the tWmn-. th* nn#* „irul the 

analytical methods. The author* r***»ut!% w*-re pi m 

value*-; e nt tmat e 4 f r * m i h e e urv***;. 


! S1 

■n. v,h^ at* 

JV t«tr> 

H n #e. 

A 

n 4 t, •:*’.’.* ? 



/ ! 'V f *S 


# i ^ 

• ■*&?;* 


5 

0.7 

— 

4.0 



HI 

1*0 

~" 

4 » 5 


n, 4 

IS 

1.5 


f., 7 


*.? , 

JO 

,« 

0 . 4 

Hi. 5 

it* O J 

4 * ^ 

JS 

4* J 

0 . 5 

mo 


1 . A 

JO 

7*0 

J.M 

JP.O 


4.5 

35 

1 J.S 

5 • 5 

Si . H 


4 4 * P 

40 

J3*o 

U*5 

I4*« 


J4 * 5 

45 

37.0 

J7.5 

4 J. 5 


4iO *0 

50 

SUP 

44.0 

5 4.0 

P * n ,4 

5 t . *■. 

e >0 

75*0 

7J-5 

7 t * 0 

0 * i *. 

7 J . 0 

70 

0 J.u 

44 * O 

44*0 

u»f« * fs % * i 

4 4 * P 





4 * j ’ b? ■’ i 



Similar renulm are Aha #tvrn for Tn palmttui, Tn myrtntin, Trt 
lauriu an 4 Tn caprin, Benuim for thr v 4 u! 4 l»iy **f Tn arettn.Tr* 
butyrin, Tri capronin a «4 Tri rapryHft in oen/en* are -i!'«e n Vr *« by 
Lankit. 

Freer intr-point data are nive® for mixture** of In *»ti-ano and: 

Palmitic acid * nte&ric and tKremann and fcropnch, 

“ M f tn palmitin 

Stearic # acid + “ 

Tri olean 4 M 81 iKremann and Schr***! $ , 1*11,4*1 
Tri palmiua (He!drum, mn* 

PHENACYL STEAiAYf 

Solubility or Pbbmcyl, $mmu pmn&tft anti *'*t,o*o 
Pbbmacyl Stbabatb* tn vnf Finn, Alcohol. 

Olftfifl* *»} 4 Jtf»4/<**»«*»» }a,v.; 


Phenjycyl Stearate 
p Bromo Phetucyl Stearate 
p Chloro ** ** 


tofKtU 


■P«. 'a*nr^i)» |*#r 


>t 

,4t * 





di,ii:n ? r. r 




m • ^ iA m 

O*«*fCHi 

o * 


u. aMo 
u.tu&o 
«, 1 mm 


100 gniH Abu, Alcohol <it«*oive 1T.0 iiftt* taea«in m >V, P*»*rh*» ***a f* h«, t*m 
» Quinoline »» S/ 4 # *• •* 




791 


C|8^37®I 


STEARAMIDE CH 3 (CH 2 ) le C 0 NH 2 . 

Freezing-point data for mixtures of stearamide and palmitamide are 
given by Guy and Smith, 1939. 

STEARIC ANHYDRIDE (C 17 H 35 GO) 2 0. 

100 gms. abs. alcohol dissolve 0.023 gm. stearic anhydride at 20°. (Whitby, 1926.) 

ETHYL PALMITATE CB 3 (CH g ) 14 C 00 C 2 H 6 . 

Freezing-point data for mixtures of ethyl palmitate with ethyl stearate 
and with ethyl margarate are given by Smith, 1931. 

Ethvlene, Propylene, etc. GLYCOL ESTERS. 

Soi.UBit.XTY of Steauic, and Palmitic Estehs of Ethylene, Propylene 

AND TlU METHYLENE GLYCOL IN ABSOLUTE ALCOHOL AT 0 ° AND 15 °. 

(Howo, 1918.) 

Saturated solutions were prepared at a temperature slightly above i 5 ° and these 
were kept for 16 hours in a thermostat at i 5 °. About 10 cc. of the clear supernatant 
solution were withdrawn, weighed accurately and the alcohol evaporated and the 
residue dried at () 5 ° and weighed. The remainder of the saturated solution was 
placed m a mixture of melting ice and kept at o° in a refrigerator for several hours. 
The supernatant solution was again analyzed as before. 

Gms empd. 

par 100 gms. C a H&0II at 



Compound. 


Formula. 

M. pt. 

0°. 

15 “. 

Mono Stearic 

Knurr of 

Ethylene 

Glycol 

ClI a OII.CIX a (C u H»O a ) 

58.3 

0.67 

2.0 

m 

.. 

, 

H 

cn s (G u ir jr> o 1 ).Gir a (C 1 *ii ai o a ) 

75-0 

O.OI 

0.02 

Mono Palmitic 


H 

u 

ar s OH.CH # ((: 10 H 31 o s ) 

5 i .5 

1.62 

10.0 

KM 

... 

M 

» 


68.7 

0.018 

o.o 55 

Mo;»o Stearic 

» 

Prop)lone 

H 

1. *1 CI 1 3 CII 0 U G Il a l G1 R II a ;,O a ) 

59.5 

0.021 

0 . o 34 

IM 

.. 

» 

» 

* Gn a GIIlGnHjuOt)GH 1 (GnHj< i O a ) 

,2.3 

0.0012 

o.oo 63 

Mono Palmitic 

w 


w 

* cir a citoii.cH a i<: ia ii at o a ) 

54.2 

0.0193 

0*0907 

III 


» 

» 

» cn a cn(c ia ii ai 6 a )cn a (c ia ii at 0 a ) 

68.8 

o.o 5 r 6 

0.0110 

Mono stearic 

„ 

Trl methylene 

» 

i.aCH,0l£C!l,C« l (G lg H w 0»l 

6 o .5 

o.oi 43 x 

o.o 3 o 5 

IM » 

» 

0 


» Gll x (C u U u 0 a )Cir s .GH s (C il II a 50 a ) 

64-7 

0.00126 

o.oo 38 i 

IM Palmitic 

» 

» 

» 

» Gii l {G lfl ii 81 o ) ,iCH a .c:n s (C ia ii #1l o 1 ,) 

56.2 

■< 7 - 

C! 

c 

0 

0 

0 

01 


OCTA DECYL IODIDE CH 3 (CH g > l(5 CH 2 I. 

Freezing-point data are given by Smith, 1932b, for mixtures of octa 
decyl iodide with hexa decyl (cetyl) iodide and with iodo hexa decane. 

OCTA DECANE GH 3 (CH g > 16 CH 3 . 

Freezing-point data are given for mixtures of: 

Octa decane + Hexa decane (Smith, 1932b.) 

” " -f Hepta ddcane (Carey and Smith, 1933.) 

OCTA DECANOL (Octa decyl alcohol) CH 3 (CH g ) 16 CH g 0 H. 

Freezing-point data are given for mixtures of: 

Octa decanal 4 Hexa decanol (Smith, 1931; Carey and Smith, 1933*1 
»' ” + Hepta decanol (Carey and Smith, 1933*1 
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Triphenyl METHANE 
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Solubility op Tri Phenyl Methane in Carbon Bisulphide. 

(Etard — Ann. chim. phys. [7] 2, 570. '94; below- 8 o°, Arctowski — Z. anorg. Ch. n, 273, * 95 .) 


t°. 

( 1 ms. CH(QH 5 )a 
per roo Gins. 
Solution. 

t°. 

Gms. CH(C 6 H 5 ) s 
per 100 Gms. 
Solution. 

t°. 

Gms. CH(C8H 5 )8 
per 100 Gms. 
Solution. 

-113,5 

O.98 

-40 

7-5 

40 

6 3-7 

— 102 

I.24 

— 20 

13-7 

So 

72.4 

- 91 

I.56 

0 

25.8 

60 

78.6 

- 83 

1.91 

+ 10 

38-7 

70 

85.6 

— 60 

3 4 

20 

43-2 

80 

92.2 



30 

52-9 




Solubility of I hi Phenyl Methane i\r Hexane and in 
Chloroform. (Etard.) 


t*. 

Gms. CH(CeH 5 ) 3 per 100 Gms. 
Solution in: 

t°. 

Gms. CHCCaHjOa per 100 Gms. 
Solution in: 


Hexane. 

Chloroform. 


Hexane. 

Chloroform. 

-50 


10.s 

30 

12-5 

48.8 

-30 

I .2 

X S .2 

40 

20 -O 

56.1 

— 20 

I .6 

19 .O 

50 

25.8 

63.8 

— IO 

2.2 

23-5 

60 

45 7 

71.7 

O 

35 

28.9 

70 

62 O 

79.8 

+ IO 

5-6 

35 0 

80 

78.s 

87.2 

20 

8-3 

4 i -5 

90 

97 0 



Solubility of Tri Phenyl Methane in: 


(Hartley and Thomas.) 

Pyrrole. Thiophene. 




Gms. 

Mol. 


t 

0 CH((VIfi >8 I*'** 

* neriooGms. cent 

Solid 

Phase. 



Sol. 

CH(C#Ha)*. 

24 

.6 

243 

8.1 

CH(C & H fi )a.CJLNH 
„ rhombs 

29 

0 

29.8 

10*4 

3 * 

5 

33 -4 

12.r 

* 

3 * 

.8 

40 6 

15.8 

CH(CftHft)a 

44 monoclinic 

42 

■7 

49.1 

209 


46 

9 

56.0 

25 *9 

« 

53 

.2 

63 *9 

32.8 

M 

60 

0 

7^-3 

41.8 

U 

f »3 

9 

76.7 

47-4 

H 

68 

5 

81.9 

55-6 

M 

71 

1 

84 4 

59-8 

M 

80 

0 

9 r -5 

74.8 

M 

80 

2 

97.6 

91.8 

M 



Gms. 

Mol. 


t °. 

CH(C 6 H 6 ) 3 

per 

Solid 


per 100 Gms 

cent 

Phase. 


Solution. CH(QH 5 ) 3 . 


25-7 

26 O 

10-8 

CHCCeHtOa-QHiS 
44 rhombs 

33 5 

31 I 

13-s 

44 0 

43 6 

21 I 

“ 

47.6 

48.4 

24.4 

w 

53-5 

5 8 7 

32 -9 

4 « 

57-4 

70 2 

44*7 

** 

57 -6 

74.8 

50.6 

“ 

62 7 
67 .0 

78.7 

8 l -9 

56 0 
60.8 

CHCCsHala 

„ monoclinic 

67.2 

82.1 

61.3 

“ 

74*2 

87.4 

7°-5 

“ 

79 *o 

90.3 

7 < 5-3 

*4 

87.2 

96.2 

89.9 

44 


F.-pt. data for triphenylmethane + naphthalene are given by Vignon ( 1891 ). 
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Hartley and Thtimaneall attetuhm tu the itw*« mmcv *4 l.utrlMfgcf 4 '* 4 ltd 

to the correct new* <4 the ciHermittiiihmn *4 Knnhdf to 

Kuriloft the tr, pt. (t'*!!»)•< II C*l!« f t * 11 * Uat 4 2" 4ml t 2*1 tool *'£> ti *f U 3 'H» 
the m. pt.of (C«!U$il-ti.t «H« t* the Ir, |it,(C«ll»)|i'il.l v «H* ¥ 

it at 74® anti 69,4 mot. % 


Fre*zing»poini data are given far *t*lure* nt Triphenyl Methane aid 


AailiaeCa^ 
Anthracene^) 
Biphenyl ( 9 } 

Dichlor hensenel?l 
Dinitra phenolI jl 
Hydroquinane u) 
Naphthalene*91 
H&phiholnfai 


Naphihylaini®$*%I a 1 Hitinone111 

Nitrophenol % I a1 8**sofr1aa!1a 1 

Pheno 11 4 1 S» rr m t tie m hyd r 1 de f It 1 

Pheaylene diamine-ai.tityUoiStyphntr nrtdUHj) 
Picric mi 4 i iHuH ten ToltittUfteie) 
Pyracatechailal Tfiphenyl rarMnol 1 j> 

PyrogallolUi ” guantdineNU 


t ij Jefrenow, 19th; tal Jefrcmov, 1919a; tjl Kremann, Hau^rnann, 

HiltItr and Muter, 194:1; U* Krenntin, Odelga and Zmmtnkf* 1*121; isi 
Kremann, Suiter* Sitte, Strtelba and Dobot*ky, 192-1; * 0 * Um/* 1914; 
(7! Morris and Cook* 1945; *81 Pfeiffer and Angern* 1920; C#» Vignon 

1891; Uo) ftheinboldi and Kirscheises, 1926. 
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TRIPHENYL CARBINOL (C 6 H S ) s COH. 


100 gms. C 8 H 8 dissolve 16.5 gins. CC e H s ) s COH at 2S °. (Halford, 1931.1 


Freezing-point data are given for mixtures of Triphenyl Carbinol and: 


Dinitro benzenes(1) 
" phejaols(a) 

" toluene!i) 

Hydroquinone!4) 
Naphthalene!2) 
Naphthols(4) 


(1) Kremann, H^hl and 


Naphthylamine(4) 
Nitrophenols(1) 
PhenolU) 

Phenylene diamine!1) 
Picric acid!1) 
PyrocatecholU) 


Pyrogallol(i) 

Quinone!3) 

" + nitrophenol! 3) 
Resorcinol(4) 
Toluidine!4) 


Trinitro toluene! 1) 
Triphenyl methane(2) 
Mtillerll, 1921; (2) Kremann, Mauermann, 
Mttller II and Rbsler, 1923; (3) Kremann, Sutter, Sitte, Strzlba and 
Dobotzky, 1922; (4) Kremann and Wlk, 1919. 


<* Tri Phenyl GUANIDINE C.H,N:C(NHC.H») t . 

Solubility in Mixtures of Alcohol and Water at 25 0 . (Hollomanand Antusch, ’94.3 


Vol. % 
Alcohol. 

Cl ms. 

QHfiN :C(NHC.H*) 3 

Density 

per 100 Gms. 
Solvent. 

of Solutions. 

IOO 

6.23 

0.8021 

95 

3-75 

0.8158 

90 

2. ^8 

0.8309 

8$ 

1.58 

0.8433 


See remarks under a Acctnaphthalide, 


Vol. % 

Gms. 

C«HjN :C(NHC 6 H 3 ) 2 

Density 

Alcohol. 

per roo Gms. 

of Solutions. 

80 

Solvent. 

1.06 

O.8572 

75 

O.67 

O.8704 

70 

O.48 

O.8828 

60 

0.22 

0.9048 

705 




Freezing-point lowering data are given by Lautz, 1913, for mixtures 
of triphenyl guanidine and each of the following compounds: acetamide, 
phthalide, and triphenyl methane. 

CINNAMYLIDENE BENZAL ACETONE C 6 H 6 CH:CH.CH:CHC 0 CH:CHC 6 H 6 . 

Freezing-point data are given for mixtures of cinnamylidene benzal 
acetone and diethyl barbuturic acid (veronal) by Pfeiffer and Angern, 

1926. 

DIANISAE ACETONE (CH ? 0 C e H 4 CH:CH) 2 C 0 - 

Freezing-point data are given for mixtures of dianisal acetone and: 

Acenaphthenela) Naphtholsta) Nitranilined) 

Benzoic acidia) Naphthylamine!a) Phenyl acetic aciddUa) 

Biphenyl! 3) Nerolin(a) Resorcinol(2) 

lodo biphenyl!3) 

(1) Pfeiffer, 1924; (2) Pfeiffer, Goebel and Angern, 1925; Pfeiffer 

Schmitz and I none, 1929. 
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S* 4 vu»l 

r. 
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«> 
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10 

a 71 


Aniline 

JO 

40 

HU] 

Fyritiim’ 

» : 0 

*i 


Fi|R*rhlinr 

JQ 

2 

*' 

Dietliylamine 

20 

9-1 


j^ms. *)! 1 vr Oil - 4 \h 

tHOlvr 5 3. .H 

I*ml ? hr!*,f| | fir 4? ,* * ,r . 

y lN;iltnn ( ^ 


THBBAINE C,,!!,, N(»„ 

Sojuiinrv *»r Tim nu%‘ W mm* R »m»<oF »-»i% 

•iv urn .hint %%»*m * ,*h uhit* 4, fr*»m * *»l*»r*m* tn* i»u m«'4Mirt'miuittt 

ill mixtur^H t*l n,oi n t hr bam l»\«lr»tr**!*' and »»«»l n %a nil i*4nii*»n%* to bn 
K : t|,io For Ihr drtrrttimaf mo *4 iIn *oduhilif> prodnrt if h*i» fntttti) that a 

mixture of “ f t it, of itn.iu tt tloloimr hvdrm hh*ir*dr imlnlum ami rt.*t rr. «4 o oi n NnOli 
gtt vo a alight crystalline deposit of hr * h*otr» i hr p H *«( ibr «nlutmn v* ax 
Calculating from Mm experiment, '> i*> f From tlm tat nr ami tin* 

elbwoemtion rotwliint, the tall*t> of ilobamr m staler w<n r«i)» ulain| tri }im 

y/f .to 3 mol*. or o.hHa gnu. per liter at i *“ 

THBBAINK BICHAT E C„ H v « ** - H *«<4 if** Nu, >* 

tongm*. Hal, **#1. *4 Thrhamr pin air If* **»*tri I o*H4in O j*» %*m nl fhr naif at tfT» 
•* ’* « • aha. 4)1 oli <4 m. !m *< » 

m *« m ■* m 1 4rrtn|i«’ to. 1 .< • - >* « 

■ ili-..»rj4» »n»t r, **„ Ills, 1 

CXNGKONXDXNK **.»*!!, ; N,< h 

S«»umtt.trv im W\rra At I 5 W , t*r» ? 

In determining thw nolithility product si wa# found that *» re. *4 a rMK»#i» normal 
mnchtmidiim mil fat#* solution f im rr, urn normal A* oil ju«t yielded a f«w 
crystal*. The /*a •■■' 7 .b ami /out -**»,(», ri»rrr»|mt**lm# to jOll*J ^Ato**** 
Xa:itirh»»»s*nw iTH.iti-*. Ttir cahuUtrd stdninhiy in water 1 # *i,m * rinds, or 
cvafiS gm, per lit or, 

A saturated solution of m*i si'm-at* in %a*er found to haw a con- 

con trut ion of 0,0 Vi normal or t iHt* iC tf l! tf A 8 tf; g! if # sti 4 .t* ll # o per liter it! t^. 
CXNCHONIDINE HELIAJMTHATE «, II\, 1 H M * H,* N»sn, * 

1000 c<?. lf 8 O tlkunlvn gm, of thr nail at 'itna'Sa, 1 m*rk «m4 l^im, tmj 

CINCHONINE 

Hounu*,irv i» \V*trn At f^, K*»lihoft. 1 *r* * 

In dntnrmimng th« solubility firmlm t it fotintf that r#% *4 a molt- 

oular rmrhoninn iiilfato solution t nrr rr, of tint normal Na till pvi» a |*rrri|i*tatf 
only aftnr long utamting. Wait n,l rr, or «4 «f o.«t o N'a Oil tltr |»frr*|4tai« 
apjornrofl immrdintrly. All flir nolutnin* hail a /nt nf ti.u or a/mn * 4 I *-i*rrr’H|>ott N 
ding to [O IT! '-»<*». {,10 f , Tim rabmlaird solnbibfy |*rmlnrt t l^u^uuni^ ■ f». t«r' ;| h 
Calculating from thin ami tho first diaaoriatmn rniwtant §4 - i ;,m tim ««4nI4lfty 
of einrhtmiue in wntrr w 4 mol*, or i*,«*t .|4 g«m j*rr birr, 

A aatumtrd solutiim of Cinohmiino Hulfnto »n ^aur I**nn 4 1*1 ba%r a con 
centration of normal or t.jt gun |t'H Bi» N t <ilnhO^ -i if g ti |n*r birr at iW\ 
rhasaturatm! solution'had a pn«*t fr.Hand first dtssormtmn roi^tant |K t ^4**0'* 
and socond dissociation cottstnttl H| l «. 
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Solubility of Cinchonine, Cinchonidine, Quinine, and Quinidine in 
Several Solvents. (Muller, 1903; see also Prunier, 1879.) 

Grams of (he Alkaloid per 100 Grams Solution. 


Solvent. 


L 7 imh<«nim* 

10 HjjN a O. 

C nchonidine 
CioHjsNjO. 

CaoH 2 *N 5 6 a . 

Quinidine 

CaoHj^NjOj. 

t - 

Hydrate. 

- 

Anhydride. 

O.IO 

0.211 

I.619 

O.876 

O.776 

O.I23 

o-s 2 3 

5-6x8 

2.794 

I .629 

0.02$ 

0.0306 

6.0667 

O.0847 

O.O3I 

0.0545 

0.099 

0.2054 

8 

JO* 

H 

2.45 1 

(D.6979 

9.301 

100+ 

IOO + 

100-f 

O.O719 

0.3003 

4.65 

2.469 

I .761 

0*0335 

0.047s 

0.0103 

O .0211 

0.0241 

s0.0361 

0.0508 

0.203 

O.529 

0-565 

0.0239 
0 - So 

0.0255 

o -574 

0.50 

O.O506 

0.0202 


Ether 

Ether sat. with H 2 0 
H 3 0 sat. with Ether 
Benzene 
Chloroform 
Acetic Ether 
Petroleum Ether 
Carbon Tetra Chloric] 

Water 

Glycerine (15 .5°) 

Solubility of Cinchonine and Cinchonidine in Several Solvents. 


Solvent. 


(Ims. Alkaloid per ioo 
Gms. Solvent.' 


Water 



Cinchonine. Cinchonidine. 

ord. temp. 

0.0043 

(Hatcher, 1902.) 

20 

0.0131 

(Scholtz, 1912.) 

25 

0.0113 0.021 

(Schaefer, 1910.) 

20 

0.025 

(Scholtz, 1912.) 

U 20 

0.41 


20 

1.6 

K 

20 

1.4 7.78 

(Scholtz, 1912; Dehn, 1917-) 

20-2$ 

10 

(Dehn, 1917.) 

2) 20 

0.86 

(Scholtz, 1912.) 

20 

0.80 5 

(Wherry and Yanovsky.ig 18.) 

25 

0.62 5.x 

(Schaefer. 1913) 

19 

0.874 

(Timofeiew, 1894.) 

25 

0.89 

(Sill, 1905.) 

25 

0.057 0.127 

(Schaefer, 1913.) 

25 

0.091 

(Sill, 1905.) 

17 

0.0X4 

(Oudcmans, 1872.) 

25 

0.606 19 

(Schaefer, 1913.) 

so 

0.565 

(Kfihler, 1879.) 

25 

0.055 

(Sill, 1905.) 

32 

0.264 

(Kdhler, x879-)\ 

25 

I. 10 

(Sill, 190s.) 

19 

X.09 

(Timofeiew, 1894.) 

25 

0.785-1.17 7.39 

(Schaefer, 1913; Sill, 1905*) 

20 

3-5 

(Scholtz, 1912.) 

20 1.3 

of cinchonineand cinchonidine 

in mixtures of ethyl and 


Aq. 10% Ammonia 

Aq. 85% e 2 H 6 OH f io% An 

Aniline 

Pyridine 

50% Aq. Pyridine 

Aq. 85% GH&OH (<£»=■ 0.83 

c,h,Oii (os %) 

CjlUOH (prob. 02.3 wt. %) 

Abs. CjlTiOH 

Abs. Call,OH 

Benzene 

Acetone 

Chloroform 


Ether 

Isoamyl Alcohol 
Isobutyl Alcohol 
Methyl Alcohol 
Piperidine 
Diethyl Amine 

Results for the solubility of . r — c , oo(or \ 

methyl alcohols with benzene anti with chloroform are by Schaefer (1913). 

It is pointed out by Schaefer (1910), that if the saturated solution is analyzed 
by shaking out with chloroform or ether, variable results, depending on the age 
and method of manufacture of the alkaloid, will be obtained. , , 

Except in the case of the results by Sill in the above f 
tions were obtained by agitating at intervals, instead of constantly at the given 

temperature. 
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PHENYL HYDRAZINE HELIANTHATE C 3 H 8 N,.C u H 15 N 3 S 0 2 . 

1000 cc. II 2 0 dissolve o.i 35 gm. phenyl hydrazine helianthate at 20-25°. 

( Stark and Dehn, 1918 . } 


DIONINE (Ethyl Morphine) Ci»H m NOj. 


100 cc. 11 2 0 dissolve 0.26x3 gm. Q9H23NO3 at 20° 

100 cc. oil of sesame dissolve 0.5144 gm. Ci 9 H 2s N 0 3 at 20°. 

ioo cc. HsO dissolve 0.208 gm. C,,H, 7 OH(OH)(OC 2 H5) at 25°. 
alcohol 1-33 gms. “ “ 

ether u 66.6 “ “ 


(Zalai, 1910.) 

u 

(Schaeffer, 1912.) 

it 


Ethyl MORPHINE HYDROCHLORIDE C 17 H 17 NO(OH)(OC 2 H 5 ).HC 1 . 2 H 2 0 
(Diomn) 

Solubility in Water and in Alcohol. (Schaeffer, 1912.) 

Gms. Ethyl Morphine HC 1 
per 100 cc. 


Water. Alcohol. 

15 8.7 3.85 

2 S 12.5 5 

40 25 12.1 

50 40 20 


These results differ from similar data for commercial samples of Dionin. 

The differences are believed to be due to the impurities (amorphous salts of the 
by-products of the ethylation) in commercial products. 

ioocc. I IjO dissolve logins, ethyl morphine hydrochloride at ord. temp. (Dott.igia.) 

MONOTROPITOSIDE C ja II 46 0 lt . H 2 0 . 

Solubility op Monotiiopitosidf, in Several Solvents at 18 - 2 ( 3 °. 

(IIridel and Picard, 1926 .) 

'Huh compound is the glucosido which generates methyl salicylate and is formed 
by the union of 1 mol. of methyl salicylate, 1 mol. of glucose and 1 mol. of xylose, 
with elimination of v, mols of water. 

Urns. II,()u Gms. C,, II, 0 0,, 

Solvent. pet* too gins. solvent. Solvent. per 100 gms. solvent. 

Water. 8.09 Anhydrous ethyl acetate... 0.172 

95 % alcohol. 0.665 » acetone. 0.1 54 

Abs, alcohol. o. 34 i » ethyl ether. o.o>8 

Chloroform. 0.100 

METHYL STEARATE CH ? (CH 2 ) ie OOOCH 3 . 

Freezing-point data for mixtures of methyl stearate and methyl 
palmitate are given by Guy and Smith, 1939. 

ETHYL MARGARATE CH 8 lCHg) 15 C 00 C 2 H 6 . 

Freezing-point data are given by Carey and Smith, 1933, for mixtures 
of ethyl margarate with ethyl palmitate and with ethyl stearate. 

IODOEOSIN (Sodium tefra iodofluorescein) C2oHaLOBNa2. 

100 gms. HjO dissolve 90 gms. iodoeosin at 20-25°. q (Dehn, 1917.) 

100 gms. pyridine dissolve 4.63 gms. iodoeosin at 20-25 . o lt 

xoo gms. aq. 50% pyridine dissolve 71.6 gms. iodoeosin at 20-25 • 
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C 20 H | 7 O, 

S-PHENYL- 10-METHYL ACRIDIUM HYDROXIDE (C # H 4 > £ C(0H) (C a H g )N(CH 3 ). 

Solubility of s-Phenyx-io-Mbthtl Acridxom Hydroiidb 
in Aqueous Salt Solutions at 25 0 . 

(Aston and Montgomery, 1931.) 


Aqueous 
Solution of: 

H £ 0 alone 
BaCl p 

i» 85 

NH^Cl 


Osu Hols, per 
/ ___ 

0.0 

O.OO296 

0.0444 

0.0193 

0.0187 


gms. Solutio n 
CaoHjeNon' 

0.000083 

0.000096 

0,0001l6 

0.000234 

0.000231 


Aqueous 

On. Mo Is. per 

igpO gas. solutlo 

Solution of: 

''""salt 

c^ior" 

KC1 

O.O388 

0.000097 


0.0399 

0.000110 

H 

0.0675 

0.000106 


0.0739 

0.000115 


O.I38 

0.000129 


O.141 

0.000141 


TRIPHENYL ACETIC ACID C(C e H 6 ) 3 COOH. 


Solubility of Tkiphbnyl Acetic Acid in Aqubous Solutions 
of Acetic Acid at 25°. 

(Dlttaar, 1929 .) 


Normality Of Ob®. CfCgH^jCOOH 

aq. CH^COOH per 100 cc solution 


Normality or Oms. C(C 6 h 5 ) 3 C 00 H 

aq. CHjjCOOH per lOOcc solution 


0.000 

0.0050 

1.529 

0.0045 

2.875 

0.0060 

4-590 

0.0045 

5.923 

0.0100 


8.824 

0.0090 

10.912 

0.0305 

11.661 

0.0440 

14.433 

0.1500 

17.365 

0.6105 


EOSOLIC ACID C*H w Oa. 

»oo,gnis. 11*0 dissolve 0,12 gm. C»Hi*0i at 20°~2§°. (Dehn, 1917 .) 

100 gms. pyridine dissolve 160 gm. CaoHieO* at 20-25°. 

HX> gms. aq. 50% pyridine dissolve 80 gm. C*>Hi« 0 * at 2o°-25°. « 

DIBENZOYL METHYL TARTRATE (CHQC0C 6 H 6 C0 2 CH 3 ) g . 


Freezing-point data for mixtures of the d and r compound are given by 
Findlay and Campbell, 1928. 

ROSANILXNE C a H sl N,0. 

100 gms. H *0 dissolve 0.03 gm. CaoHuNsCX at 20°"25°. * (Dehn, 1917.) 

100 gms. pyridine dissolve 41.5 gms. C20H21N3O4 at 20°~25°. " 

100 gms. aq. 50% pyridine dissolve 35.1 gms. C20H21N3O4 at 20°-25°. “ 

Triphenyl p EOS ANILINE HYDROCHLORIDE (C.H4.NH.C.H.),C(0H).HC1. 

Solubility in Several Solvents at 23°. 

(v. Sxathmary dc Smchmar, 1910.) 


Solvent. 

Gms. Triphenyl p 
Rosaniline HC 1 per 
100 Gms. Sat. Sol. 

Methyl Alcohol 

0.447 

Ethyl 

0.285 

Amyl “ 

0 . II 

Acetone 

O.I9 

Aniline 

O.518 



C 2 oH 2 i0, 
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C 2 0^24^2 


QUININE C 20 1 I 2 V N s O s . 3 H 3 O. 


Solubility of Quinine in Water at 15 °. (Kolthoff, 1925 .) 

The dissociation constants as estimated by the colorimetric titration curve, using 
o.oI mol. quinine hydrochloride and o.oi n Na OH, also by means of the quinhydrone 
electrode, were found to be K x = i o8.io- 6 and K 2 = 2.10- 10 at i 5 °. 

The solubility product calculated from a precipitation experiment made by 
adding just enough of o.o I n Na OH (1.6 to 1.8 cc.) to 5 cc. of o.o 5 molecular quinine 
. H Cl to give a trace of opalescence, was found to be, L q anine= 4 * 4 -i°~ 9 - From this 
and the K t dissociation constant the solubility of quinine in water was calculated 
to be /J*o 5 ,io 3 gins. mols. per liter. From another experiment in which o.oi mol. 
quinine .11 Cl was used instead of o.o 5 mol., a value of 2.io- <J , corresponding 
to a solubility of 1.9.10 3 mol. per liter was found. Even this value is, however, 
too high according to the experiments of Mauz (Dissertation, Stuttgart) who found 
a saturated solution of quinine in water at 18 0 to have a concentration of 6.io~ 4 mol. 
per liter. Other experiments with quinine containing .3 H 2 0 of crystallization 
gave 6 . 55 .10 4 mol. per liter. From these and the first dissociation constant 
it is evident that the true solubility of quinine is about 7.10- 10 mol. per liter. 


Distribution of Quinine Between Water and Ethyl Ether at 0 °. 

(Treadwell, 1923.) 

To 100 cc. of purified ether + 100 cc. of C 0 2 free water, different amounts of 
purified quinine were added and the mixtures shaken in melting ice for one hour. 
After separation of the two layers 25 cc. portions of the aqueous layers were conducto¬ 
metrically titrated with o.oo 5 n H Cl. 


Urn*. Quinine per 100 cc. 


II a 0 layer. 

KlUereal layer. 

Jh. 

11*0 layer. 


<‘ n . 

y/TT, 


0. 56 11 

0, (>390 

0.0520 

I. Il42 

0.6274 

0. 04 10 

0.0410 

1.2378 

0.7074 

0.0435 

0.0.517 

I.290I 

0.901 3 

0.0491 

o.o 5 16 

1.3457 

0.9083 

0.0492 

o.o 5 i 7 

I.428l 

\. 0018 

o.o 5 19 

0. o 5 18 

1.5387 

The observed 

Ci values were plotted 

on a large 


Gms. Quinine per 100 cc. 


Ethereal layer. 


o.o 547 

0.0577 

0.0590 

o.o 6 o 3 

0.0622 

0.0647 


Cj , 

o.o 5 i 8 

o.o 5 i 8 

0.0519 

0.0520 

0.0520 

0.0622 


results read by the author from the curve. The constancy of the ratio shows 
that quinine exists in the ethereal layer in double the size molecules that it has in 

the n&O layer. 

100 cc. sat. solution of quinine in pure acetone contain 2.32 gms. of the alkaloid 

(Harvey and Back, 1921.) 

too gins Alcohol (Abs.) dissolve 166.6 grins. Quinine at 20-25 . 

too gms. Quinoline dissolve 22.28 gms. Quinine at 20-26. (Puchor and Dehn, imi.j 

KM) gms. Huuimol. mixture of Alcohol and Quinoline dissolve 3 o.o 4 gms. Quinine 
. q . 0 1 (Pncher and Dehn 1921.) 

at 20*2 >. ' 

,00 gms. 8(5.5 % Glycerol (d = !.» 3 a 6 ) dissolve o .33 gms. Quinine at 20°. 

» a#-5 » (rf=..u645) » 0.96 »> (Holm” 1921, 1928.) 

Hydro QUININK 

SOLOBn.ITV OV HyI) 110 QUININE IN WATER AT 13°. (Kolthoff, 1925.) 

The dissociation constant was found to be K x = 4 - 7 -IO -6 - In 
solubility product it was found that 10 cc. of o.oo5 molecular hydroqmmne HC 1 + 
o i cc o i n Na OH gave a trace of crystals. The pn = 8.3 and the y»on — 5 - 9 . 

C ,,t, , oAt 0 -»= 5 .io->. From KjandL the solubility 

from this Lujawiqiinino® 3 x 1.20.10 j.lv . . \ 

in water was calculated to bo about 0.29 gm. hydroqumme per liter. 
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O HI 
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cl 0*44 
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0 l*$ 
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0 03 S 





*? n;* 

0 m 




Bau*nu it? nr yui*t»* tn .;*?****, »iv*Kr.% 


taWvnt. 

r. 

Anhy*f(«MA tJMninr 
j»f 1**1 

4#m* v*' 

tty<!r«f»4 

Water 

t# 33 

S*l**8l 

0 051 

?*»!%• rni 

ii»» Swtwiit 

0 0574 r<>»* i 

11 

35 

O 05? 

0 Oil 

O OTi.S 

It" * t* „ * 4 bwfal, in : .1 


Ho 

O Ui 

, , , 

0 t30 

i r s t* 1 

Ethyl Alcohol 

30 

too 



iVt Wt»* % *lKrt : 1 m, , fill ) 

n 

106 6 

. . * 

| 6 t» 6 

if s n 

«« 11 

n 


Kin 


191 * » 

Methyl Alcohol 

to 

., . 

06 6 



Benzene 

■is 


O' SS 

O 305 

MuUff. 4 

*i 

ao 

0 $ 



ttltirftf Att»l 5 ****** til * , ritl) 

*n 

t& 33 

l 7 



|S4nll.*f. i»*n ? 

Aniline 

3© 

*4 $ 

• >. 


issi » 

Carbon Tetrachloride 

30 

0 S4 

.., 

0 304 

Ivrt t. SktilHfif, f*at ) 

Chloroform 

3S 

50-53 6 

*. - 

©3 % 

1%fit 1 . I.' % f | 

M 

*8 31 

too f 

,,, 

too t 

|5iullrf. 1 

Dlethylamine 

30 

$7 



»’i»# 4 

Ether 

35 

33 3 


76 0 

*r % n 

** (d^o. 72 ) 

iH 33 

O 


1 f*3 

iMuMm. een 1 

" «t with lf*0 

«H 33 

3 $ 

* * * 

5 63 


lift) sat, with Ether 

#H "33 



O 067 

#1 

Ethyl Acetate 

iff 3# 

34 7 


4 H 

w 

Petroleum Ether (h. 
,pt* 5 # H 9 ) 

if* 38 

O 031 


0 oro 


Oil of Semme 

10 


0 mn 

l 0 «Af 

1 / 4 ’sis. Httfl 

Glycerol 

i.S 

0 6JU 

O 4? 3 

i.r % i* , cw^Mwod. m?.> 

Piperidine 

m 

t*o 

,, t 


(NMu. ©it# .1 

Pyridine 

m 

tox 

*,, 

, . , 


Aq. 50 % Pyridine 

Kr»S 

SO 4 

*.. 

# , . 

<1*4*. 111? 1 

7,65 gm%» H*B0* t*er 100 room 





cc.aq. so% Glycerol temp. 3 © ... ,,. {**<«*» «4 cm > 

* 5*3 gmi. Hi BO* tier too room 
cc.aq. 5 o% 0 tycerot temp, m 
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Solubility of Quinine in Benzene, Determined by the Synthetic 
(Sealed Tube) Method. 

(van Iterson-Rotgans, 1914.) 


Wt. % 
Quinine. 


Solid Phase. 


O C 6 H 5 

... + 
0.72 CmH^NA.QHs 


Quinine. Solid Phase. 


Quinine. Solid Phase - 


53-5 

4.8x 


137 

80 


63 

6.09 Mixed phase, 

142 

83 

04 

9 i 

30.01 

probably a 

146 

85 

26 “ 

102 

43-4 

colloid or sol¬ 

152 

87 

44 

IO4.5 

459 

ution of high 

158.5 

91 

4 

IO9 

Si-8 

viscosity. 

166 

95 

02 *• 

130 

75-46 


174-7 

100 

H 


Freezing-point data are given for mixtures of Quinine and: 


Acetanilide(4) 
Antipyrine(1) (3) 

" + Phenacetine( 2) 


Menthol(11(3) 

Phenacetinel1)(3) 

" + Antipyrine(2) 


Salol(1)13) 
Urea(11(3) 
Urethan (3) 


(1) Adamanis, 1933 ; 12) Hrynakowski, 1934; (3) Hrynakowski and 
Adamanis, 1933; 1 4) Hrynakowski and Adamanis, 1933a. 

Solubility of Quinine Salts in Water. 

(Regnault and Willejean, 1887.) 


Salt. 


Gms. Salt per 
100 Gms. HjO. 

Salt. 

t°. 

Gms. Salt per 
100 Gms. H 2 0 . 

Brom Hydrate (basic) 

“ (neutral) 

it u 

14 

2.06 

Salicylate (basic) 
Sulfate “ 

15 

0.114 

12 

12.33 

14 

0.139 

14 

I 3 -I 9 

u u 

16 

0-153 

it a 

1(> 

14.79 

u a 

18 

0.160 

a a 

15 

X4. 20 

“ (neutral) 

15 

8.50 

Chlor Hydrate (basic) 

<* << 

X 2 

3.80 

u u 

17 

8.90 

14 

4.14 

it u 

18 

9.62 

H it 

15 

4.25 

Valerate (basic) 

12- 

16 2.59 

Lactate (basic) 

IS 

10.03 




a 

37 

16. x8 





Solubility of Quinine Salts in Water at 25 0 . 

(Schaefer, 1910.) 


Gms. Salt per 
100 Oms. HjQ. 

Acetate 2 Hypophosphite 2.85 

Anisol 0,042 Lactate, basic 16.6 

Arsenate 0.154 Nitrate 1.43 

Benzoate 0.278 Oxalate 0.071 

Bihydrobromide 20 Phosphate 0.125 

Bihydroehlorkle 143 (133) Picrate 0.029 

Bihydrochloride + Urea 100 Quinate 28.0 

Bi-ulfate 11.78 Salicylate 0.048 

Chlorhydrosulfate 77 (50) Sulfate 0.143 

Chromate 0.032 Bisulfogmacolate 200 

Citrate o. 12 1 (o. 083) Sulfophenate o. 4 

Glycerophosphate, basic o. 1178 (insol.) Urate 0.182 

Hydrobromide 2.33 Phenylsulfate 0.147 

Hydrochloride 4.76 Tartrate OIO /*\ 

Hydroferrocyanide 0.05 Tannate 0.05^ ; 

Hydroiodidc 0,49 Valerate 1.25 

* Insol. 

It is pointed out that different values for the solubility may be obtained de¬ 
pending on the method used for preparing the saturated solution. 

Results in parentheses are by Squire and Caines (1905), and are tor 15 -2Q 


Salt. 

Gms. Salt 1 
100 Gms. H 

Hypophosphite 

2.8S 

Lactate, basic 

16.6 

Nitrate 

i-43 

Oxalate 

0.071 

Phosphate 

0.125 

Picrate 

0.029 

Quinate 

28.6 

Salicylate 

0.048 

Sulfate 

0.143 

Bisulfoguiacolate 

200 

Sulfophenate 

0.4 

Urate 

0.182 

Phenylsulfate 

0.147 

Tartrate 

o.i°5 

Tannate 

o-°S( 

Valerate 

1-25 
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Solubility of Quinine Salts in Several Solvents. 

(Phdjmand Palmer, 1*1*7 1 




Solubility, Part* j>rr too Parts Solvent in: 

Salt, 

m. r»t. 
(unrorr > 

r* . 

IV 1 <. 

. .-A~.-~.r-. ... . . . 

iTU 1 , Ethyl AcrUtt* ( Alcohol Irei? 

Ukohulfrc*). foM ' ""TTot, ' 

Quinine racemic lactate 

1O5.5 

O 00715 

JH 6 0 .*86 


“ d lactate 

1 75 

0 out 

0 2 5 

“ l “ 

171 

0 00470 

0.20 


u formate 

no 113 

O.OCNU5 



“ acetate 

I 34 ' T 20 

0 05 


, * • 

“ propionate 

no in 

0. .’38 


.,. 

“ butyrate 

77 5 

4 


*.. 

“ succinate 

* 9 - 

0 001 


0.4 

“ tartrate. 

joj. 5 

O 0004 


0*0333 

“ maiate 

177 5 

O OOOK 


0 5 

“ citrate 

183 a 

0 00*6? 


0.0833 

“ sulfate 

214 

0 00 j 5 

© ©333 0 0071$ 

0 0133 

Quintoxime lactate 


O ll 



Saturation was obtained by shaking at intervals by hand, during 7 2 hours. 
In ease of the determination at "hot, the solutions were boiled under a reflux 
condenser for 18 hours. 


QUININE TRICHLOR ACETATE CWWVV an ,*¥X>!UH v O. 

100 gms. sat. solution of quinine trich tor acetate in water contain 
3.43 gins, of the salt tV.4Hj.Oi at i$ i% and jo.oH gms. at s8 a , {Florence, 
1927») 

QUININE FORMATE tbasicl flOOOHJUh 

SOLUBILITY OF QUZNXNB FOXWATI IN AMOROUS SOLUTIONS 
OF Ant in* nut ANU OF Hi I Tit AN AT IS*'* 

fttumw* mv® n»nn*i« I tar*. \ 


Results for aqueous solutions of: 
Astipyrine 


Urethas 


G»§, 

ptr ioo« soitiUeo 


p*r *a in flan 

/ Xhilpirin* 

n |t * 5 S 



5-0 

7*5 

0.0 

5.0 

10.0 

8.4 

5.0 

h.J 

' 15*0 

9.9 

10.0 

7*9 

20.0 

13.0 

30, tl 

13.9 

30.0 

15*3 

30.0 

17.3 

40.0 

18.9 

40*0 

30.0 

50.0 

20.9 

So.o 

33.8 


QUININE HYDROCHLORIDE C^lt^N^V ttCl.slMh 


IOO ee. sat. solution of quinine hydrochloride in water enntum 3 .207 gmi. 
C m M u N 4 O r IiCUI! t O at i 8 w , 4.0 ti gins, at ***** and gmn, at 35 0 . 

Constant agitation was employed and the saturated solutions were analysed by 
the Volhard titration method for dhhmne, 

f Uhv. n M*mUU nod < arH t **», Ottvwt'Msfidftt*, 1011 


*00 gras. 86,5% Glycerol {d 

» <>«** •/. » id 


"i.a'tuq d*««4iive *4,A gmt, Quinine hydrochloride at so* 

.» * f 1, H « ‘ •» 

< itytoi, wat.im) 


i 
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Solubility of Quinine Hydrochloride in Aqueous Salt Solutions at i 6 ° 

(Tarugi, 1914 .) 

The determinations were made by adding an aqueous solution of quinine 
hydrochloride to the aqueous salt solution until turbidity occurred. From the 
volumes involved, the solubility per 100 cc. was calculated. 


In Aq. NaCl. In Aq. NaN 0 3 . In Aq.KCl. In Aq. CaCl 2 . 

Gms. per 100 cc. Sol. Gms. per 100 cc. Sol. Gms. per 100 cc. Sol. Gms. per 100 cc. Sol. 


NaCl. 

Q.HC 1 .' 

NaN 0 3 . 

Q.HC 1 . ’ 

' KC 1 . 

Q.HC 1 . 

CaCh- 

Q.HCi: 

2.02 

2.6 

0.677 

2.85 

2.63 

2-545 

6.37 

1.028 

2.49 

1.94 

0.970 

1.96 

3 

1,882 

7-03 

0.951 

3-40 

I . 22 

2.008 

0.67 

5-57 

0.804 

7-75 

0.879 

8.34 

0.54 

3-65 

0.43 

8.26 

0.531 

7.96 

0.76s 

n.40 

0.205 

931 

0.292 

10.42 

0.407 

3442 

0.183 

13-56 

0.140 

19.12 

0.168 

17.87 

0.205 


- 

19.83 

0.085 

3178 

0.0663 

25-74 

0.0997 




ioo cc. 90% alcohol dissolve 20 gms. Q. bihydrochloride at 15°-20°. 

44 chloroform 14 14.3 44 41 4 4 4 4 [(Squireand 

44 90% alcohol 44 14.3 44 Q.hydrochlorosulfateat i5°-20°. igo^’ 

4 4 4 4 4 4 4 4 0.5 44 Q. glycerophosphate at 15°-20 Q . ] 

IOO gms. H 2 0 dissolve 1.3 gms. anhydrous Q. glycerophosphate at ioo°. 

(Rogier and Fiore, 1913.) 


Solubility of Quinine Hydrochloride in Aqueous Solutions of Antipyrine. 

( Oliveri-Mandala and Carli, 1925.) 


Constant agitation in a thermostat was employed and the saturated solutions 
* were analyzed for chlorine by the Yolhard method. 

Results at 18 ®. Results at 25 °. Results at 35 °. 


Gms. per ioo cc. sat., sol. 
Antipyrine. C^U^NjO.,. IlCl.UIgO. 

4.001 8.712 

5.546 II.206 

C. 5 o 4 12.553 


Gms. pe r 100 cc. sat, sol. 
~Antlp.yruJoT" C, 0 li^N s O^TlCl. 2H S 0, 
I.992 7.128 

4.004 9.900 

5.546 12.513 

6.5o4 1 4 -41 4 


Gms. pe r 100 pc. sat, sdl. 
Antlpyrlner*' C. 

1.992 I 2 .o 38 

4--004 14.762 

5.546 j 7. 424 

6 . 5 o 4 19.166 


Note. — There is some uncertainty in regard to the terms in which the results 
of Oliveri-Mandala and Carli are expressed. 


Solubility of Quinine Hydrochloride in Aqueous Solutions 
of Antipyrine and of Urbthan at 15 0 . 

(Musso and Monnet, 1935.) 


Results 

One. 

for aqueous solutions of: 

Antipyrine 

per 100 j£c solution 

Gms. 

Urethan 

per lOOcc solution 

Antipyrine 

~=a) H S 4 0 ^ 2 - HC 1 - 2 H 2 0 ' 

' Urethan 

C 20 PuO^HCl.ai# 

0 

3.9 

0 

3.9 

5 

10.7 

2.5 

6.0 

10 

l 6.8 

5 

8.5 

15 

25*0 

10 

15.0 

20 

31.0 

15 

30.2 

2$ 

36.0 

20 

40.8 

40 

47.0 

25 

50.2 
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Solubility of Quinine Hydrochloride in Aqueous Solutions 

OF llRKTHAN AT 20°. 

(Hal quo rl. UK*!*.) 


/iigCoo^Hf, 


Gna. per 100 gns 


is. solution 


V. x1 h ; > 4 0 ;) nZ H‘‘1 - 2 H ; ,U N 


6.90 
10. so 

13*70 


14*15 
22.00 
28. 10 


The author also gives results for the freezingpoints of mixtures of 
Quinine hydrochloride and Urethan as well as the densities and refractive 
indices of aqueous quine hydrochloride urethan solutions. 

QUININE GLYCERO PHOSPHATE fO(; 3 II 7 O t )OPO.O«: ia U 14 N,0 3 ) r {H s o. 

ioo gms, 11*0 dissolve i.v,8 gms. of the anhydrous compound at 100 **. 

I H. Hug’ll t» rh*\r, Puri*, tttia. 1 

QUININE HELIANTHATE G u H lfi NaS<) u .<: 10 H n N*tV 
1000 cc. H *0 dissolve 0.18.6 gm. quinine Helmut ha to at 

i Hunk and I Mm s t»JH. 

QUININE Hypo PHOSPHITE C*.H n N* 0 ,. II, PO*. a H s O. 

100 gms. sat. solution of quinine hypophosphite m water contain 4*07 gms. 
C*oH n N,C),.H a PO*.aII ,0 at ifi \0 i,ih.u. tmi 

QUININE ETHYL CARBONATE 


100 gins. C fi H fl dissolve J9*B gm. quinine ethyl carbonate at 25°. (Warren, 1933J 
M " Pet. ether “ 1.22 H ** H “ M " " »* 

QUININE I ODD BISMUTHATE C 80 Hg 4 0 £ N^(BiI ? ^.2HI. 

Solubility of Quinine Iodo Bxshuthatk in Acetone. 

(FIeon, 1934.) 


Completely dried quinine iodo bisnmthate when dissolved in anhydrous acetone 
forms two layers. The composition of the original salt and of the residue ob¬ 
tained by evaporation of the acetone solution are idem leal, thus showing that 
dissociation does not occur. The presence of very small amounts of H O increases 
greatly the amount of salt dissolved; with n% H.,0 two layers are no longer 
formed. Commercial samples of the salt give results differing from those of 
the pure compound. Evidence was obtained that the iodo bisnmthate combines 
with six molecules of acetone and the product looses its powder form and be¬ 
comes a perfectly clear viscous liquid. The iodo hi smut hate is soluble in 
cyclo hexane and in diethylene glycol in all proportions and cycle hexane can 
be employed for extracting quinine iodo bismuthate precipitated in aqueous 


solutions 

. 





Lighter layer 


Heavier layer 

t° 

Densl ty 

Ow. c %ohA°^? (m 2 )&* m 
ptr 100 cc mz . ml . 

tfenn!ty 

CEW. 1 *1 »« 

per 100 rc mi • mtU 

9 

0.8159 

2.64 

1*473 

99.30 

19 

O.8063 

1.97 

1*544 

104.9 

29 

0.7981 

1.54 

1,609 

115*3 

39 

0.7882 

1.11 

1,673 

123.2 

49 

0.7793 

0.8 

1.733 

130.2 
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QUININE SALICYLATE C 20 H 24 N 2 O 2 .C,H 4 (OH)COOH.2H 2 O. 

Solubility in Aqueous Alcohol at 25 0 . 

(Seidell, 1909, 1910.) 


Wt. % 
CsHrOH 
in Solvent. 

d n of 

Sat. Sol. 

Gms. Q. Sal. 

2H2O per xoo 

Gms. Sat. SoJ 

cTh/& 

in Solvent. 

<*26 Of 

Sat. Sol. 

Gms. 

2 H 2 0 

Gms. 

Q. Sal. 
per 100 
Bat. Sol. 

0 

0-999 

0.065 

60 

0.896 

2 

45 

IO 

0.982 

0.080 

70 

0.876 

3 

25 

20 

0.966 

0. 200 

80 

0.854 

4 

20 

30 

0.952 

0.48 

90 

0.832 

4 

7 r 

40 

0.935 

I 

92.3 

0.826 

4 

62 

50 

0:916 

1.70 

100 

O.797 

3 

15 


QUININE SULFATE (C 20 H u N 2 O 2 ) 2 H 2 SO,.7 H s O. 

100 gnu. 86.5 «/, Glycerol (d = r.a.IaG) dissolve 0.71 gins. Quinine sulfate at 20’ 

» » (tf = 1. 2645 ) » i. 3 i >, » 

(Holm, 1921 , 1921 a, 1822 . | 


Solubility of Quinine Sulfate in Several Solvents at 25°. 

(Schaefer, 1913.) 


Solvent. 

Ethyl Alcohol 
Methyl Alcohol 
Chloroform 
Benzene 


Gms. Q. Sulfate 
per 100 cc. Solvent. 
0.4 
3.12 
0.27 
insol. 


Solvent. 

i vol. Gallon 4-4 vols. CHCla 
1 vol. CsJHUOH-i^ vols. Cell* 

1 vol. CH3QH4-4 vols. CHCI3 
1 vol. CH3QH4-4 vols. CftHfi 


Gms. Q. Sulfate 
per 100 cc. Solvent. 
12.5 

°-53 
20 
4.76 


x 00 gms. trichlorethylene dissolve 0.07 gm. Q. sulfate at 15 0 . (Wester and Bruins, 1914.) 


QUININE TANNATES True and False 


Solubility in Water and in Aqueous HC 1 at 37 0 . (Muraro, 1908.) 


Tannate. 

Formula. 

Gms. Q. Tannate per 

100 Gms. 

True Tannate I 

C20H24N2O2.C10HL4O0.4H2O 

* H* 0 . 

0 

"fee .: 0 

0.984 

Aq. 3% 
HC 1 .. 
3.656 

True Tannate II 

(C20 H 24 Na() 2 ) 2 . (Cio H14O9) 3.8H2Q 

0 

1.210 

4.756 

False Tannate 

(C 2 oH 24 N 202 .H 2 S 04 ) 2 (CloHl 40 o) 6 .I 4 H 20 0. 3 I 3 

0.847 

I.560 


The work of Muraro is criticized by Biginelli (1908). 

1 00 cc. 90% alcohol dissolve 33.3 gms. Q. tannate at I5°-20°. (Squireand Caines, 1905.) 

QUININE PYROTARTRATES /, i, d. 


Solubilities in Alcohol at i 8°. (Ladenburg and Here, 1898.) 

100 gms. alcohol dissolve 15 gms. of the l pyrotartrate, 3.2 gms. of the i and 
4.2 gms of the d compound. The results show that the i acid is not a mixture of d 
and l acid, and, therefore, that thet quinine compound is a salt of the racemic acid. 

Solubility of Quinine and of Quinine Salts in Water and Other 

per 100 Gms. Solvent in: 

A.... . ' 

Ether. Chloroform. Glycerol. 
At 25®. At 25°. At 25°. 

22.2 52.6 0-633 

76.9 62.5 0.472 

0.417 122 12.2 

O.9I *2.70 6.25 

O.25 2.78 

O.O56 O.IOQ 5.55 

6.2 ... 12.5 


Compound. 

C20H24N2O2 

CwUMih.tfhO 

CMMhUCUJW 

c:ooh.§h 2 o 

(C20II24 N t »Oa)i. H2SO4.7 H2O 

C20n.i4N2O2.M2SO4.7H2O 

C20H24N2O2.HBr.H2O 


Solvents. (U. s. p. viii.) 
Gms. Quinine Compound 


Water. 

Alcohol. 

' At 25®. 

At Ho°. ' 

At 25°. 

O.057 

O.123 

166.6 

0.065 

O.129 

166.6 

5-55 

250 

166.6 

^• 3 ° 

2.86 

9 -°9 

o.i 39 

2.22 

1.16 

11.77 

147 

5-55 


2.5 33-3 149-2 




810 


^2 0^2 4^2 

QUINIDINE C i0 H ,* N, O,. ? I!, O. 

Solubility or Quinidine in Water at 18 °. { Koithuff, t9». } 

The first and second dissociation constants , us estimated by colorimetric titration 
curv* of pm were found to be K x ~~ 3.7.10 * and K % =» 1 o. io 4U 

The solubility product of quinidine was determined by adding 0.01 n Na OH 
to 4 cc. of a 0.01 3 molecular quinidine sulfate solution until! a precipitate just 
appeared after a period of 1 day; 0.0B eo. were required and the p n of the solution 
was 7.6, hence the pon 6.6 and [Ull ] u.S.io 7 , From this 

hQuimdine = {Quinidine. OH* ] [OIF] rs *a. 5 . u> K 

Calculating from this and the first dissociation constant the solubility of quinidine 
in water ie 6.7.10-* 0 . 5 .10 4 — 7/1.to 4 gm, mols, per liter. 

A saturated solution of quinidine sulfate in water at 18 0 wag found to have a con¬ 
centration of 0.02,6 gm. mol. per liter and a pn of 5.9. 


Solubility or Ouinibinb in Sbvijul Solvents. 


Solvent. t". 

Water 18-23 

Water , 25 

Ethyl Alcohol (95%) 20 

Ethyl Alcohol 25 

Methyl Alcohol 25 

Benzene 25 

Benzene 18-22 

Carbon Tetrachloride 18-22 

Chloroform 18-22 

Chloroform 25 

Ether (d ** 0.72) 18-22 

Ether sat. with H a O 18-22 

HaO sat. with Ether x8»>' 

Ethyl Acetate 18-22 

Pet. Ether (b. pt. 59^64°) 18^22 

1 vol. CaH 8 OH+ 4 vols. CHCU 25 

1 vol. CjjHftOH4-4 vols. CftHfi 25 

I vol. CH,OH+4 vols. CHOU 25 

1 vol. CHjOH+ 4 vols. OHe 25 


Ums. ( »il M N|0» \*tt * 00 . 

r* - , **n Authority. 


Gms. Solvent. 

cc Solvent 


0,020 


CM tiller, *903.) 

. . . 

O.OI45 

(Schaefer, *9*0.) 

4 

. . . 

(Wherry it Yanovsky, 19*g.) 

... 

2.23 

(Schaefer* *9*3.) 

... 

0.66 

“ 


1.19 

M 

*•45 

.,. 

(Mttltor, 1903.) 

0-557 


>* 

100+ 


** 

... 

25 

(Schaefer, *913 ) 

0.78 

... 

(Mtlllcr, 1903,) 

* A* 

... 

u 

0 03 1 

... 

** 

t 76 

... 

ii 

0,-024 

..» 

1* 


33 3 

(Schaefer, 1913.) 

.., 

12.s 

41 

... 

25 

** 


6.6 


QUINIDINE SALTS 


Quinidine Salt. 

Q. Hydrobromide 
Q. Hydrochloride 
Q. Hydroiodide 
Q. Salicylate 


Solubility in Water at 25®. 

(Schaefer* 1910,) 

OuIoWineS.lt. 


0,526 O. Sulfate 

1,160 Q. Tammte 

0.082 Q. Tartrate 

0.060 Q. Bitartrate 


Gma.Aalt per 
10© Cam. li| 0 . 
I,OS 

O 0477 
2,86 
0,323 


Solubility of Quinidine Sulfate in Several Solvents at 25". 

(Schaefer, 1913.) 


Solvent. 

Ethyl Alcohol 
Methyl Alcohol 
Chloroform 
Benzene 


Gms. Q. Sulfate 
per 100 cc. 
Solvent. 


S 

40 



,, . f inn, Q. Sulfate 

Solvent. (H?r too cc. 

Solvent. 

1 vol, C*H*OH-b4 vols. CHC1« u 3 
1 vol. CaH*OH 4“4 vols. Cell# 8,52 

1 vol. CHiOH+ 4 vols. CHCTi 35.3" 

1 vol. CHiOH+ 4 vols. CeHe 20 
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METHYL PROPYL AZO PHENOL [C e H s (CH S ) ICgH 7 )0H] 2 N 2 . 

Freezing-point data are given for mixtures of methyl propyl azo phenol 
and azo anisol phenetol by Bogojawleusky and Winogradow, 1907. 
AMYGDALIN C20H27NO.3H.iO. 

IOO gms. trichlorethylene dissolve 0.029 gm. amygdalin at 15 0 . 

(Wester and Bruins, 1914.) 

ELATERIN CaoH^Ofi. 

IOO CC. 90% alcohol dissolve 0.09 gm. elaterin at 15-20. (Squire and Caines, 1905.) 

100 cc. chloroform dissolve 4 gms. elaterin at 15-2.0. “ “ 


ARACHIDIC ACID CH 3 (CH 2 ) 10 COOH. 

Freezing-point data are given by von Meyer, Brod and Soyka, 1913, for 
mixtures of arachidic acid with stearic, palmitic and lignoceric acid. 


ETHYL STEARATE CH s <CH g ) ie C 00 C g H 6 . 

Freezing-point data are given for: 

Ethyl Stearate + Ethyl Margarate (Carey and Smith, 1933*) 

H " + Ethyl Palmitate (Smith, 1931.) 

HYDROBENZAMIDE ( C« H s GH ) 3 N 2 . 

IOO gms. absolute alcohol dissolve 1.99 gms. (C 6 H 5 CH) 3 N.j at 20-25* (Pucherand Dehn, 1921.) 
» quinoline » 3.94 » » » » 

» equimol mixture of alcohol and quinoline dissolve 2.56 gms. (C 6 H 5 CH) 3 N 3 atao-?5* 


TRI BENZYL AMINE ( C e H & CH p ) ? N. 

Freezing-point data for mixtures of tribenzyl amine and bromo toluene 
are given by Paterno and Ampola, 1897. 

METHYLENE ANILINE (s Triazine hexa hydro, 1,3,5-triphenyl) IC 6 H 6 N.CH 2 > 


Freezing-point data for mixtures of methylene aniline and mercapto- 
benzothiazol are given by Kojima and Nagai, 1931 - 

HYDBASTINE ()„ U s , NO,. 

Solubility ov Hydiiastine in Water at 15 °. (Koltholl, 1925.) 

From colorimetric [>u determinations mado in mixtures composed of 0.01 n hy¬ 
dras tine hydrochloride and 0.01 n NaOlI solutions the dissociation constant was 
calculated to he K . 1.7.10 ». It was found that 5 cc. of hydrastme HCl+i.occ. 
of ri.oi n Na OH gave a trace of crystalline deposit after one day. The sat. 
sol. had /iji —— r >-7 and /i„,i= 8 . 5 . From this and other determinations it was 

concluded that solid hydrastino was in equilibrium with a solution which was 7.10 • 
normal with respect to hydrastino salt and had a hydroxyl ion concentration of aao . 
Therefore, the solubility product Lin.iro.ihic == I. 4 .I 0 ~ U and from this and K. the 
solubility of hydrnslinc in water was calculated to bo 8.2.10 4 mo s. per 1 era 1 
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Solubility of Hydrastine and of Hydrastinine Hydrochloride 
in Several Solvents. 

(U. S. P. VIII; at i8°~22°, Mtifler, 1903.) 


Gms. CaiHaiNOfl per ioo Gms. 
Solution. 


Gms. per ioo Gms. Solution 
at i8°-22°. 


Water 
Alcohol 
Benzene 
Ethyl Acetate 


Petroleum Ether 0.073 


At i8°—22°. At 8o°. Caili-iNOfl. t C u H u NOj.HCl. 

0.033 0.025 Ether 0.51 0.078(25°) 

0.74(25°) 5.9(60°) Ether+HaO 0.80 
8.89 ... Chloroform 100+ 0.35 (25°) 

4.05 ... ecu 0.123 


STRYCHNINE C !t II S4 N,Os. 

Solubility of Strychnine in Water. 


Solubility of Strychnine in Water. (Kolthoff, 1925.) 

The dissociation constantes calculated from pn values determined eolorimetrically 
in mixtures of dilute standard solutions of strychnine nitrate and sodium hydroxide, 
were K x = io.io ~ 7 and K 2 = 2.2. io~ 12 . For the determination of the solubility 
product 5 cc. of 0.025 molecular strychnine nitrate solution gave a faint trace of 
crystalline precipitate with 0.76 cc. of 0.01 n Na OH solution. The precipitated 
strychnine was, accordingly, in equilibrium with a 0.02 n strychnine nitrate solution 
which was found to have a pn value of 6 . 5 . This corresponds to a pm of 7.7 or 
a [OH] of 2.10 8 and the solubility product Lsiryrhniiie — Calculating from K % 

and L the concentration of a saturated aqueous solution of strychnine is 4.2.10 4 mol. 
per liter at i 5 °. A direct determination of the solubility of strychnine in water, 
made by Mauz, gave 2.7.io~ 4 mol. strychnine per liter at i 5 °. 
ioocc. of sat. sol.of Strychnine in pure acetone contain <m 3 a gms. Gsil 4 s N 2 0 ! »at if> fl 
» » )> in Ether of <£ = 0.71*0 » o,o34 » » 

(Harvey and Hack, 19*21. 


ioo gms. p cymene dissolve 0.71 gm. strychnine at 3 o° and o .<)5 gin. at. ioo 0 . 

( WIujoIi*!*, 1920.) 


Solubility of Strychnine in Several Solvents. 


Gms. CnHaaNgOa 
t°. per 100 Gms. 
Solvent. 

ord.t. 0.014 (1) 
20 0.0125(2) 

20 0.0143(3) 

25 0.016 (4) 


Gmi. CgiHaNaC^ 
per 100 Giro. 


Aq. io%NHa 20 

Aq. 3% HaBOa in 50% 
Glycerol ord.t 

C2H6OH 0=0.83) i$- 2 < 

“ 0=0.83) 20 

“ 0=0.83) 25 

“ +io%NHa 20 

“ 0=0.785) 25 


ord.t. 3.5 
15-20 0.71 


Carbon Tetrachloride 20 
“ “ 20 

“ “ 17 

Chloroform 25 

“ 25 

Diethylamine 20 

Ethyl Acetate 20 

Ether 20 


i-ioy/j j 

“ 0=0.785) 

CHaOH 0=0.796) 
Aniline 
Amyl Alcohol 
Benzene 


“ sat. with H *0 
Glycerol 

Petroleum Ether 

Piperidine 

Pyridine 


per 100 Giro. 
Solvent. 

o.ts« Is) 

0.22 (9) 

0.645 (to) 
10.25 (6) 

16.6 (14) 

(3) 

°* l 97 ($) 
0-043 ( 5 ) 
o.oiE (4) 


0.051 (5, 
0 . 2 $ 

0-0093 (5; 


Aq. 50 % Pyridine : 
Water sat. with Ether 
Oil of Sesame 


o*7 K 3 ) 

* * 5 (3) 

x.24 (xi) 

2.43 (8) 

0.0x7 (5) 
0.061 (2) 


(3) Scholte (1912); (4) U. S. P. 
(1905); (8) Delia (19x7); (9) 


8th ed.; (jc) MUller 
Clori {1913); (xo) 


ioocc Olive oil dissolve 0.32 gms. strychnine at 


(Walton, 1935*1 


Data showing the effect of increasing amounts of several gum arabic sols 

imnn tK ..... 
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Solubility of Strychnine in Aqueous Alcohol at i 5 °- 20 Q . 

(Squire and Caines, 1905.) 

Per cent Alcohol in Solvent 20 45 60 70 90 

Gms. C21H22N2O2 per 100 cc. solvent 0.024 0.125 0.25 0.40 0.59 


Solubility of Strychnine in Mixtures of Ether and Chloroform at 25 0 . 

(Harden and Dover, 1916.) 


Per cent 
CHCls in 
Mixed Solvent. 
IOO 

90 

80 

70 

60 


Gms. CjiH^NjOj 
per 100 Gms. 
Mixed Solvent. 

15-3 
7.1 
2.77 
i -5 
0.65 


Per cent Gms. CjiH^NaO* 

CHCI3 in per 100 Gms. 

Mixed Solvent. Mixed Solvent. 


50 

30 

20 

IO 

O 


°-35 
o. 21 
o-15 
0.09 
0.02 


Solubility of Strychnine in Mixed Solvents at 25 0 . 

(Schaefer, 1913.) 


Mixture. 

One volume of C2H5OH+4 vols. CHCI3 
One volume of C2H5OH+4 vols. CeH 6 
One volume of CH3OH +4 vols. CHC 1 3 
One volume of CH 3 OH +4 vols. C 6 H 6 


Gm. C 2 iH«N^ 0 5 -per 
100 cc. of Mixture. 

25 

5 

25 

6.7 


Distribution of Strychnine between Water and Chloroform at 25 0 . 

(Seidell, 1910a.) 


Gm. CgHjillgO} Added 
per is ccTHjO+rs cc. 

0.005 

0.025 

0.125 

O.625 


Gms. CaiHjjNaOa Recovered per 15 cc: 


H 2 0 Layer (a). 
0.0006 
0.00X0 
0.0021 
O.OO99 


CHCls Layer (6). 
o.oxo3(?) 
0.0253 
o.1209 
o.6225 


(*> 

(A)' 

25.2 

61 

64 


STRYCHNINE TRICHLOR ACETATE C 21 H gg N 2 0 2 .CCl 3 C 00 H. 3 H 2 0 . 

100 gms. sat. solution of strychnine trichlor acetate in water contain 
4.03 gms. C 21 H 2 g N 2 0 2 .CCl 3 C 00 H.(?). 3 H 2 0 at 15 0 and 20.75 gms. at 52 0 . 

(Florence, 1927.) 

STRYCHNINE ARSENATE C 2 fl M N 20 2 .H 3 As 0 4 .£H 2 0 (. 1 fl a O). 

100 gms. sat. solution in water contain 4.53 gms. C21H22N2O2.H3ASO4 at 25 0 . 

(Puckner and Warren, xy io.) 

100 gms. CHCli dissolve 0.085 gm. C21H22N2O2.H3ASO4 at 15 0 . (Hill, 1910.) 

STRYCHNINE FORMATE C2fl22N2O2.HCOOH.2H2O. 

Solubility in Water and in Alcohol. 

(Hampshire and Pratt, 1913.) 

Solubility in Water. Solubility in Abs. Alcohol. 

Gms. Halt per Gms. Salt per 

1 * 100 Gms. IljO. * 100 Gms. CjH s OH. 


195 

3°-59 

iS. 5 

IO 


24 

39.68 

20 

IO, 

3 

27 

44-25 

22 

IO 

.64 


C 2l H 22 0 2 s<4 

STRYCHNINE BENZOATE C 21 H 2B N E 0 e .C a H 6 C 00 H. 

Solubixity of Strychnine Benzoate and of a Series of 

SUBSTITUTED BENZOATES IN WATER AT SEVBRAL TEMPERATURES. 

(Poe* JMehy and BaKer, 1954.) 

The saturated solutions were analyzed by evaporating to dryness on the 
water bath and weighing the residue. 


Gas. Strychnine salt 100 ec « at. solution at: 


Salt 


"20° 

so 0 

40 ° 


eo° 

76 ° 

98 ° 

Benzoate 


0.433 

0.578 

O.784 

1-156 

1.607 

2.311 

3.460 

0 Chloro Benzoate 

1.783 

1.995 

2.211 

2.770 

3*410 

4*793 

10.725 

m " 

11 

0.176 

0.229 

0.349 

0.509 

0.669 

0.944 

1.376 

P " 

11 

O.264 

0.302 

0.330 

0.425 

0*551 

0.688 

1.158 

0 Bromo 

n 

I.063 

1.204 

1.410 

1.846 

2.470 

j. 818 

6.751 

m " 

it 

0.092 

O.115 

0.141 

0.201 

0.402 

0.576 

0.835 

P " 

11 

0.211 

0.244 

0.299 

0.351 

0.528 

0.744 

0.915 

0 Iodo 

11 

0.526 

0.582 

0.653 

0.768 

1.122 

1.514 

2.1l6 

P " 

II 

0.167 

0 . 19 S 

0.229 

0.341 

0.475 

0.606 

O.84O 

0 Nitro 

II 

0.521 

0.621 

0.724 

0.928 

1.320 

1.970 

3*140 

m " 

II 

0.447 

0.565 

0.706 

0.896 

1*359 

2.452 

4.138 

V " 

II 

O.183 

0.222 

0.266 

0.328 

0.467 

0.698 

0.970 

0 Hydroxy 

II 

0.250 

0.297 

0.402 

0.606 

0.964 

1.470 

2.500 

11 

m 

II 

0.179 

0.185 

0 . 33 S 

0.432 

0.562 

0.872 

1*517 

P " 

II 

0.149 

O.188 

0.241 

0.339 

0.517 

0.875 

1.432 

0 Methyl 

1* 

0.519 

0.634 

O.984 

1.331 

1-958 

2.807 

4.142 

m " 

It 

O.869 

0.992 

1. l8l 

1.688 

2*350 

3*856 

7.765 

P " 

II 

O.560 

0.578 

0.625 

0.828 

0.931 

1-250 

1.808 

0 Amino 

It 

0.297 

0.378 

O.462 

0.710 

0.984 

1.590 

2.602 

m M 

II 

1.092 

1.204 

1.437 

2.107 

2.971 

4.786 

7.963 

P " 

II 

O.371 

0.652 

O.986 

1*324 

2.046 

3* $86 

7.136 

3,5-Dinitro 

II 

0.136 

0.163 

0.197 

0.271 

0.384 

0.599 

0.951 

2 , 4 ~ " 

II 

O.249 

0.298 

0.389 

0.557 

0.821 

1.230 

I.610 

2,4*6 Trinitro" 

0.075 

0.098 

0.116 

0.165 

0.273 

0.450 

0.717 

5-Iodo Salicylate 

0.037 

0.045 

Q. 0 S 7 

0.079 

0,126 

0.215 

0.374 

3,5-Dinitro 

II 

0.02S 

0.041 

O.O63 

0.088 

0.116 

0.422 

1.064 

Di iodo 

II 

0.020 

0.023 

0.031 

o.o 32 

0.046 

0.071 

0.127 


STRYCHNINE HYDROBROMIDE CaiH^NjOj.HBr. 

ioo cc. HaO dissolve 1.54 gras. of the salt at X5°-20°. (Squire ami Caines, 1905.) 
ioo cc. 90% alcohol dissolve 1.04 gm. of the salt at i5°-20°. '* M 


STRYCHNINE HYDROCHLORIDE C*iH»N*Oa.HCI. 

IOO cc. H 2 0 dissolve 2.86 gras, of the salt at l5°-20°. (Squire and Caines, ms>) 
100 cc. 90% alcohol dissolve 1.37 gms. of the salt at X5°-20®. 

100 gms. CHCU dissolve 0.592 gm. of the salt at 15 s . (Hill, *9*0. 

STRYCHNINE HYDRO IODIDE C gl H g2 N g 0 g .HI.H g 0 . 

ioocc sat. solution of strychnine iodide in water contain 0.287 gm. 
C 2 i H 22 N 2 0 2 .HI.?H 2 0 at 25 0 . (Hargreaves, 1931*) 
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STRYCHNINE HELIANTHATE C u H 16 N 3 SO,.C 2 ,H 22 N s Oj. 

iooo cc. H 2 0 dissolve 0.481 gm. strychnine helianthate at 20 - 25 °. 

( Stark and Dehn, 1918.) 

STRYCHNINE SULFONFROPIONATE <iand ZC 3 H 6 0 5 S.C 81 H 22 N 2 0 2 H 2 0 . 


Solubility of thb Dextro and of the Laevo Salts, Separately, in Water 
AT 24°.6. (Franchimont and Backer, 15)20.) 

Gms. 

anhydrous compound 

Compound. Formula. p*r 100 gms,. sat. sol 

d Strychnine Sulfonpropionate.. C3H6O5S.C21H42N2O2.H2O 6.0 

/ » » » 27.7 

STRYCHNINE NITRATE CnH^N^-HNC),. 


Solubility in Several Solvents. 


Solvent. 


Gms. Salt 
per 100 cc. 
Solvent. 

Solvent. 

t°. 

Gms. Salt 
per 100 cc. 
Solvent. 

Water 

I 5 

1.4 (1) 

CHaOH 

25 

0-345 (3) 

tt 

15--20 

x.6 (2) 

CHCla 

25 

1.25 ( 3 ) 

u 

25 

2-38 (4) 

1 vol. C 2 H 6 OH-f-4 vols. CHCla 

25 

5 (3) 

u 

80 

12. S (4) 

1 vol. C 2 H 6 OH+4 vols. C«H 6 

25 

0.66 (3) 

90% C2H50H 
u « 

15-20 

O.83 (2) 

1 vol. CHaOH+4 vols. CHCla 

25 

4 ( 3 ) 

15 

O.77 fl) 

1 vol. CHaOH-W vols. CJIc 

25 

I (3) 

U ti 

100% CalLOH 

b. pt. 

25 

3-45 (1) 
o -37 (3) 

Glycerol 

25 

1.66 (4) 

(1) Dott (1910); 

(2) Squire and Caines (1905); (j) Schaefer (1913); (4) U. S. 

P. VIII ed. 


Distribution of Strychnine Nitrate between Water and Chloroform 

at 25 0 . 

(Seidell, 1910a.) 

Gms. CjiHjjNaOa.HNOa Gms. QjiHajNaCVHNOa per 15 cc.: a 

Added per 15 cc. * ------s r* 

H a 0 + is ccCHCV H 2 0 Layer (a). CHCl a Layer (b). b 

o. 005 o. 0051 o. 0030 (?) 

0.025 0.0222 O.OO42 5.3 

O.I25 O.IOI7 O.O243 4.2 

O.625 O.3250 O.1698 2 


STRYCHNINE OXALATE 

100 gms. H2O dissolve 1.13 gms. of the anhydrous salt at about 15 0 . 

flDott, 1910.) 

STRYCHNINE PERCHLORATE C 2 ,H M N 2 0 2 .HC 10 .. 

100 gms. HjO dissolve 0.022 gm. perchlorate at 15°. 

(Hofmann, Roth, Hdbold and Metzler, 1910.) 

STRYCHNINE SULFATE (C 21 H 22 N 2 0 2 ) 2 .H 2 S04.5H,0. 


Solubility in Several Solvents. 


Solvent. 


Gms. Salt 
per 100 cc. 

Solvent. 

r. 

Gms. Salt 
per 100 cc. 

Water 

15-20 

Solvent. 
2.08 (l) 

CHCla 

15 

Solvent. 
o-°S ( 4 ) 

a 

25 

3.23 (2) 

u 

25 

O. 3 I 

(2) 

a 

80 

16.6 (2) 

it 

25 

0.43 

(3) 

90% C 2 H 6 OH 

15-20 

0.74 fi) 

1 vol. C 2 H 5 OH +4 vols. CHCla 

25 

12.8 

(3) 

94 % “ 

25 

1.9 W 

1 vol C 2 H & 0 H +4 vols. CftHe 

25 

0.725 

(3) 

94 % “ 

60 

6.2 (2) 

1 vol. CHaOH+4 vols. CHCla 

25 

25 

(3) 

100% “ 

25 

0.8 (3) 

1 vol. CHaOH+4 vols. C«H« 

25 

12.5 

( 3 ) 

CHaOH 

25 

8-33 (3) 

Glycerol 

15 

18 

(2) 

(1) Squire and Caines (190s); (2) U. S. P. VIII; (3) Schaefer (1913); (4) Hill (1910). 
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C 2 I H 22®2 

STRYCHNINE TARTRATE 
Solubility of d, l and of Racemic Strychnine Tartrate in Water. 

(Dutilh, i<jo.) 

Gms. of Each Separately per xooo gms. H s O. 


t a . 

d Tartrate. 

I Tartrate. 

Racemic Tartrate? 

7-35 

I4.I4 

U.48 

14,02 

16 

17.72 

xi. So 


25 

22.9 

X 4 -S 2 

24.70 

27 


15.60 


3 ° 


17.02 

. . . 

40 

35 -18 

22.90 

38.4a 


Solubility of Mixtures of d and l Tartrates and of Racemic Strychnine 
Tartrate in Water. 

(Ladcnburjc and Doctor, 

Results for d + l Tartrate. Results for Racemic 'fart rate. 



Gms. Anhydrous 



Gum, Anhydrous, 



Salt per 100 Gms. 

Solid Phase. 

t\ 

Salt per 100 Gum. 

Solid Phase. 


HjO. 



H s O. 


7 

1,48 

5 o%d+S%* 

7 

1.39 

Racemic Tartrate 

19 

i-95 

“ 

i<) 

l . QO 

** 

27 

2.38 

«( 

27 

2.33 

11 

35 

3.02 

11 

35 

3-17 

« 

42 

3*75 

a 

42 

3.92 

i< 


ioo gms. sat. solution in water contain 0.45 gm. anhydrous strychnine acid 
tartrate at about 15 0 . IDott, *yto.) 

DIACETYL MORPHINE (Heroin) C 17 H 17 (CB s COO) g N0. 

ioocc H O dissolve 0.06 gm. diacetyl morphine at 25°. 

ioocc Olive oil dissolve 1,0 gm. diacetyl morphine at 25°. (Walton, 193: 

CRYPTOPINE PICRATE C 21 H n NO s .HO.C«II s (NO t ) 3 (m. pt. 

100 gms. sat. solution in water contain 0.007 gm. of the compound at 
» » C,H,OH » o.outt >» » m » 

» » acetone >» 0,1 6v, » » » »* 

(Mapbthorjxi unci Event, IMS., 

TOLUIDINE HELIANTHATES 0 and m (; 7 H t N.O u H u N 3 S() a . 

1000 cc. water dissolve 0.270 gm. 0 Toluidine llelianthate at ao-aV* 

» » o .162 » rn »> » 

| Stark and Dtdtn, HUH.) 

YOHIMBINE (Quebrachine) G*, H S<1 N S Q 2 . 

100 gms. C 2 H 6 OH dissolve 4-0 gms. C 2l 11 20 N*() 3 cold and 10,0 p, at i>. pt. 

» » H 2 0 » 0.735 gms. C 2 iH 2e N 2 O af HO cold and f.33 gm®. at b. pt. 

» » » » o.36 gm. (C n H se N t O s ) t C t Ht04 (oxalotu) »t tho h. pt. 

» » C a II fi QH » 0.27 gm. (C 2l H a# N,0,)*QH,0 € .6H t 0, (tartrate) cold 

and 0.6a5 gm. at the b. pt. (Pouruoau and Page, 1914.) 

a NAPHTHOL AZINE C 10 H 7 CH:N,N.CHC X0 H 7 . 

Freezing-point data for mixtures of a Naphtha! azine and Benzalazine are 
given by Pascal, 1914. 
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METHYL (and Other) ETHER OXIDES 

Solubility of Methylic, Ethylic and of Propylic Ether Oxides op Phenyl 
Ethinyldiphenyl Carbinols in Several Solvents. 

( Mourcu, DufraisSe and Blalt, 1924.) 

Gms. per 100 gms. sat. solution. 

Solvent 

Methyl alcohol. 

Ethyl » . 

Propyl » . 

Petroleum elite*' (i>- pt- »o-«o“j 

Cm pel. A = C 6 IIs.C 552 C.G. (C 6 I 1 *)*. OCH 3 ; 

Cmpd. B = Cells. , C«sG.C.(CtB 0 C 2 11 s5 
Cmpd. C = C^Ilg.C == C.C.(C ft IIk) 2 . OC3H7 (normal). 


t°. 

Cmpd. A. 

t°. 

Cmpd. It. 


Cmpd. C 

15 .8 

0.2 

15.9 

2.7 

l6.2 

4-7 

if>. 8 

0.2 

16.9 

3.4 

l6.2 

4.8 

1 - 5.9 

o .5 

15.9 

7.0 

l6 2 

9*9 

1G.0 

0.9 

16.0 

27.3 

16.O 

(Vi. 5 


GNOSCOPINE PICBATE (rn. pt. i85».5). C 88 H 88 N0 7 .HQC a VN0 8 » 8 . 

100 gm sat. sol of gnoscopine picrate in water contain 0..009 gm of the empd. at i 5 °., 
» » » » » » alcohol » 0.04 » » » 

» » » » » » acetone » 2. 3 \ » » » 

( Maplcthorpo and Evers, 1925 .) 

Methyl CRYPTOPINES. A, B and C forms, C 22 H 26 0 6 N. 

The solubilities of the three forms in benzene, determined by lowering of the 
freezing-point, are: 5 gms. A form per liter at 5 0 , 30 gms. B form and no gms. C 
form. (Sidgwick, 1915.) 


NARCOTINE C 2£ H 23 N 0 ~. 

Solubility of Narcotine (C 22 H 28 NO,) in Water at 18 °. (Kolthoff, 1925.) 

The dissociation constant was found to be K = I. 5 .IO” 8 The determination 
was beset with difficulties due to the extremely slight solubility of narcotine. The 
addition of a trace of alkali precipitates narcotine from a very dilute solution. 
As the result of many experiments it was found that narcotine was in equilibrium 
with a narcotine hydrochloride solution which was o .00092 normal and liad a pit 
of 5 . 0 . That is a pon of 9.2 or [OH'] of 6.4.10- 10 . From this the solubility product 
of narcotine L tN „ rco u m , = 9.2.10 4 . 6 . 4 .io a0 = 6.10- 13 . From L and K the solubility 
in water was calculated to bo 4.io~ 5 mol., corresponding to 0.020 gms. narcotirie 
per liter. A direct determination by Mauz gave 0.0174. gm. per liter. 

NARCOTINE PICRATE C 2J H 23 N0 2 .0H.C a H 2 (N0,)3- 

ioo gms. sat. sol. of Narcoline picrate in water contain 0.02 gm of the empd. at 20". 
» » abs. Alcohol » o.r 3 » » 

» » Acetone » 3 o.o » » 

See remarks under Morphine picrate, p. 774 (Mapolthorpe and Ever*, i»25. ) 


COLCHICINE CaaHisNOft. 

Solubility in Several Solvents. 
(Mllller, 1903; U. S. P.) 


Solvent. 

t\ 

Gms. 

C»H»NO, 
per 100 Gms. 

Solvent. 

t°. 

Gms. 
CaH^NOi 
per roo Gms. 

Water 

18-22 

Solvent. 

9.6 

Water sat. with Ether 

18-22 

Solvent. 

12.05 

<< 

25 

4-5 

Benzene 

18-22 

0.94 

u 

80 

5 

Benzene 

25 

I-IS 

it 

82 

13.7* 

Chloroform 

18-22 

IOO-+- 

Ether 

18-22 


Carbon Tetrachloride 

1&-22 

0.12 

u 

25 

0.64 

Ethyl Acetate 

18-2 2 

i -34 

“ sat. with HjO 

18-22 

0.18 

Petroleum Ether 

18-22 

0.06 



• Beilstein. 








COLCHICINE SALTS. 




Gms. Salt 


Name. 

Formula. 

Solvent. 


per Liter 
Sat. Sol. 

Authority. 

Colchicine Iodohydrate 

CjaHtsNOc.HI 

Water 

30 

0.84 

(Pfannl, 191*.) 

Iso Colctiicine Iodohydrate 

II 

a 

$o 

3.86 

Colchicine Silicotungstate j 

(CfflHaNO«).SiOj. 

[ X2W0s.2H 2 0 

l “ i$ 

J Aq. 1% HC 1 is 

0.083 

0.007 

(Jensen, 1913.) 

a 


NARCEINE C M H„N0 8 . 

Solubility of Narceine in Water at 18 ° ( KolthoflT, 1925 .) 

Narceine hydrochloride is so strongly hydrolyzed that it does not dissolve in 
water. A o.oi mol. solution yields crystals on cooling. The dissociation constants 
determined in very dilute solutions were : basic constant K/, v.io u , acid cons¬ 
tant Ks = 5 .io 10 . Hence narceine is a stronger acid than base The isoelectric 
point is near pu =5 6.4 and here the narceine has a minimum solubility, which was 
calculated to be i. 3 .ur 3 mol. per liter. 

The solubility product as a base is L.Narn'imOii — [ No re* 1 f OH'] rrs 9.6. 10*** 14 . 

» » an acid is tue u ~~ [Narc/] | II* | » f>.5,10™ 13 . 

NARCEINE PICRATE. 

100 gms. sat. sol. of Narceine picrate in water contain 0.097 gm of the empd. at uo°. 
» » abs. Alcohol » 0.01 »» » 

» » Acetone »> .VTl » »> 

See remarks under Morphine picrate, p. 774 (Mapolthorpo and Ever#, tm.) 

BENZYL PALMITATE, STEARATE, SULFIDE, etc. 

Solubility in Several Solvents. 


<#i«h empd, 
p»*r HM» jotu. 

Compound. Formula. Solvent, t %aivetH. Authority. 

Benzyl Palmitate. (;«ii 8 t:n a .CH & tCii,) t ,(;oo 0,11*011 16 3.3o (Whibey, ms.) 

Benzyl Stearate. c A n A Cll 1 .Cl( a (CR,t u COO » Hi o.tiHS »* 

Benlyl Sulfide. (C # H a cil t i, s CH01 4 an {P»\vl«w*kl 1914.) 

» » . »> OOL 3 o 7 II. it) » 

Benzyl Camphoroximc. - ClIOlj 30 «)3.M 

» » •* »» 30 ' 18 .K 7 n 


BEHENOLIC ACID CH 3 (CHg) 7 C:C(CH g ) n COOH. 

Freezing-point data for mixtures of behenolic with cholic and with 
hyodesoxycholic acid are given by Rheinboldt and lauber, 1929 - 


ERUCIC ACID CsHuCH: CH (CHj)uCOOH. 

Solubility in Alcohols. 

(Timofciew, 1894.) 


Alcohol. 

Methyl Alcohol 

U U 

it a 

Ethyl Alcohol 


Gms. Erucic 
t°. Acid per ioo 
Gms. Sat . Sol. 

“2 2.25 

+ l8 60.4 
21.4 62 
— 2 8.24 


Alcoh< * 

Ethyl Alcohol 
Propyl Alcohol 

U U 


Gms. Erucic 
t'\ Acid per 10 © 

Gms, Sat, Sol. 

+21.4 63-4 
— 2 10.2 


+*xH 60.5 

21.4 63 


100 cc. of-a sat. solution of erucic acid in 91 .53 wt. per cent C t IL Oil contain 
2.356 gms. C 8 H 17 CH:CH (CH s )|,CCXOII at O 0 . (Thomas and Mattikmv, 1026 .) 
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BEHENIC ACID C sl H i3 COOH. 


Solubility in Aqueous Solutions of Ethyl Alcohol at 0 ° and 25 °. 
(Thomas and Mattikow, 1926.) 

6ms. CjiH^ COOH 


Wt. per cent C s H s OH 
In solvent. 


per 100 cc. sat. sol. at 


63.07. 0.002 o.oio 

86.16.. O.OIO O.III 

.;*. o.oi 3 0.206 


Freezing-point data are given for mixtures of: 


Behenic acid + Erusic acid(3) 

" " + Isoerusic acid(3) 

" " + Brassidic acid(3) 

" " + Iso behenic acidU) 

Methyl behenate + Methyl iso behenateU) 


Brassidic acid 


+ Erusic acid(i)(2)(3) 

+ Iso erusic acid<3) 

+ Cholic acid(5) 

+ Hyodesoxycholic acid(s) 
+ Ethyl brassidatel2) 

+ Methyl " (2) 


(1) Griffiths and Hilditch, 1932; (2) Keffler and Maiden, 1936; (3) 

Mascarelli and Sauna, 1915; (4) von Meyer, Brod and Soyka, 1913; (5) Rheinboldt 
and Lauber, 1929. 

ROTENONE C^R^ 

Solubility op Rotenonb in Various Solvents at 20°. 

(Jones and Smith, 1930 .) 


The determinations of the concentration of the saturated solutions was 
based upon the optical activity of the compound. The specific rotation 
of'rotenone in the various solvents was first determined and the concen¬ 
tration of the saturated solution estimated by extrapolation from the 
values obtained upon solutions of known concentration. The saturated 
solutions were prepared by constant agitation for 7 hours. 


Solvent 

d 20 ot 
©at. sol. 

SSS'gSs^ss?? 

per dr, n or 

sol. solvent 

sat. sol. 

a" 8 * C 2#22°6 per 

100 gms. sat. sol. 

Acetone 

0.825 

8.0 

Chloro benzene 

1.127 

12.0 

Acetic acid 

1.057 

2.2 

Chloroform 

1.430 

33.0 

a.Butyl Alcohol 

0.814 

0.3 

s-P Dichloro 


Ethyl alcohol 

0.792 

0.3 

ethyl ether 

1.228 

6.1 

Iso propyl " 

0.790 

0.2 

Ethyl ether 

0.721 

0-.5 

Methyl 

0.796 

0.3 

Ethyl acetate 

0.916 

5.2 

Amyl acetate 

0.872 

1.8 

Ethylene chlor 



Benzene 

0.908 

8.8 

hydrine 

1.210 

9.4 

Carbon disulfide 

1.270 

1.3 

Ethylene di 



Carbon tetra 



chloride 

1.270 

26.1 

chloride 

1.587 

0.4 

n Propyl formateo.915 

6.6 




Toluene 

Tri chloro 

0.890 

7.2 




ethylene 

1.447 

11.4 


* 


Xylene 

0.878 

3.8 


TETRA METHYL DIAMINO TRIPHENYL CARBINOL C fl H 6 C 0 H[C e H 4 N(CH 3 ) g J 2 . 

Results for the freezing-points of the modifications of this compound 
from Ether and from Ligroin with tetra methyl diamino triphenyl methyl 
amine are ffiven bv Grimm. Gunther and Titus, iq^i. 










^ 23 ^ 26^4 


820 


BRUCINE C s ) U 2 o ( 0 CH ;1 ) 2 Ns O s . 4 H - O. 

Kolthoff iqaS, reports that the solubility of brucine in water, us determined 
by Mauz (Dissertation, Stuttgart, i<)<> 4 ), using the 11,0 compound is t .Ti. i"" 3 gm. 
mol. per liter. From this value, and the, iirst dissociation constant (K, y. t.io- 7 ) 
he calculates the solubility product, of brucine to be 

Limicine- 9-«- 1,1-7 * 1 I " -1 “ 1 ••**-“ r '** 


Solubility of Brucine in Mixtures of Alcohol and IjuiNonssK at iO-db°. 

( Puchor and Dohn, 1921.1 



Gms. Brucine, per 

Per rent C* ? iI a N 

(ims. Brucine per 

Per rent C,Il»N* t 

4 n solvent. 

100 gms. solvent. 

In solvent. 

too gms, solvent. 

in solvent. I 

0.0 . 

:S .5 (a. 3 'i) 

47 •'»••• 

. . 34 .d 

80.0, . . . . 

10 . 0 .. 

3 . 8(5 

5 o.o... 

.. 3 b .5 

90.0...,. 

23.2 . 

10.87 

(io.o.. . 

.. 44-15 

loo.o.. . . . 

37.5. 

10.09 

70,0. .. 

.. ( 58.20 



lmi %tm. Milveul. 
> .00 
8.7 


100 gms. equi. 
at 20 - 25 °. 


mol. mixture of alcohol and quinoline dissolve 43.5 1 gmn. brucine 

( K’im’W ami iM»n, 1921. | 


BRUCINE C2iH 20 (OCH 3 ) a N 2 O 2 .4H 2 O. 


Solubility of Brucine in Several Solvents. 


Solvent. 

ao Graft. Brucine per 
1 * 100 Gms. Sat. Sol. 

Authority. 

Water 

18-22 

0 .056-0.125 (MUller. Squire and Gaines, 1905; 

Aniline 

20 

12 

(Seholtx, igia.) 

Benzene 

18-22 

1.1 1-1.86 

(MUller, ryo.t; Schaefer, 1914.) 

Carbon Tetrachloride 18-22 

0.08 

** “ 

u u 

20 

1.96 

(Schlndelraciser, 1901; Guri, 

Chloroform 

2$ 

11.6 

(Schaefer, 

Trichlor Ethylene 

15 

2-5 

(Wester and Bruins, 1914.) 

Ether 

18-22 

0 75 

(MUller, 190.J,) 

Ethyl Acetate 

18—22 

4.26 

“ 

Ethyl Alcohol 

25 

45*2 

(Schaefer, 1913.) 

Diethylamine 

20 

1.6 

(Scholtr,, xyxa.) 

Methyl Alcohol 

25 

55*5 

(Schaefer, 191.1.) 

Petroleum Ether 

18-22 

0.055-0.088 

(MUller, 190.V, Zalat, *910.) 

Glycerol 

18-2 2 

2.2 

(MUller, 190.1.) 

Pyridine 

20 

28 

(Scholia, 190.) 

a 

20-25 

21.9 

(Dehn, 1917.) 

Aq. 50% Pyridine 

20—25 

3**6 

a 

Piperidene 

20 

1 

(Scholl*, xyx a.) 


Results for the solubility of brucine and brucine sulfate in mixtures of alcohol, 
chloroform and benzene are given by Schaefer (1913). 


BRUCINE Per CHLORATE C 2l Hto(OCH 3 ) 2 N 2 0 2 .HCl04. 

100 gms. H 2 0 (-f~ 2 %HC 10 4 ) dissolve 0.15 gm. of the Kill at iK*. 

(Hofmann, Roth, HoIhiM and Melaler, 

BRUCINE TRICHLORACETATE C 23 H g6 N g 0 4 .CCl 3 C 0 OH. 3 H 2 O. 

100 gms. sat. solution of brucine trichlor acetate in water contain 4*02 
gms. C 23 H 2fl N 2 0 4 .CCl 3 C 00 H. (?) . 3 H g 0 at 15° and 25.25 gms. at 53°, (Florence, i< 

BRUCINE HELIANTHATE C* 3 U s<i lN.,0 4 .C l * UuNaSOj.!!*<>. 

100 gms. H 2 0 dissolve 0.245 gms. G* u H 26 N a 0 4 .C,4 II,N a S 0 , H, O at »o-af>°. 

f Stark and I)#hn, ltlfl.l 







BRUCINE SULFATE. 

ioo cc. methyl alcohol dissolve 0.28 gm. brucine sulfate at 2 < 

“ ethyl “ “ 1.66 44 

“ chloroform “ 0.6 44 44 44 44 

BRUCINE d, /, and i TARTRATE. 

Solubility of Each Optical Isomer in Water (Dutilh, 1912.) 

t°. 


(Schaefer, 1913.) 
(Schaefer, 1913.) 
(Schaefer. 1913.) 


Gms. per 100 Gms. Water. 


d Tartrate. 


I Tartrate. 


20 

25 

35 

44 

So 


1.008 
1.272 
1.590 
1.854 


84 

24 

64 

56 


Racemic Tartrate. 

1.38 


NARCEINE C 23 H 27 NOa + 3 H 2 0 . 

100 gms. H 2 0 dissolve 0.078 gm. narceine at 13°; 100 gms. 80% alcohol dissolve 
0.105 gm. at 13 0 . 

100 gms. CCh dissolve 0.011 gm. narceine at 17 0 (Schindelmeiser, 1901); 0.002 
gm. at 20 0 (Gori, 1913). 


LIGNOCERIC ACID C 23 H 47 COOH. 


Solubility of Lignoceric Acid in Aqueous Alcohol at 25 °. 

(Thomas aud Chai Lau Yu, 1923.) 

The saturation was obtained by constant agitation and the saturated solutions 
were analyzed by evaporation and weighing the residue' dried at 8o°. 

Gms. Lignoceric Acid dissolved 


Solvent. 


86. 16 

91.53 


" 2 ^ 

100 <*c! 

100 gms. 

Sul. sol. 

sat. sol. 

solvent. 

0.87783 

O. OI I 

0 . 013 

0.82356 

O.OQ 2 

O. I l 2 

0.80935 

O. 182 

0.226 


Freezing-point data for mixtures of lignoceric with arachidic acid and othei 
compounds are given by von Meyer, Brod and Soyka, 1913. 


TRIPHENYL BENZENE C 6 H 3 (C 6 H 6 ) 3 . 


Freezing-point data for mixtures of triphenyl benzene with triphenyl 
triazine and with methyl diphenyl triazine are given by Pascal, 1925. 


DIPHENYL BENZIDINE C e H g .NH.C fl H 4 .C 6 H 4 .NH.C e Hg. 

Solubility of Diphenyl Benzidine in Aqueous Solutions of 
Hydrochloric Acid. 

( Kolthoff and Sarver . 1930.) 

Normality of aq. HC1 Ons. per liter 


0.1 

0.25 

0-5 

1.0 

2.0 


0.00007 

0.00009 

0.00012 

0.00017 

0.00028 


DIPROPYL AZOPHENOL [C S H 2 (C 3 H 7 ) 2 0 H] 2 N 2 - 

Freezing-point data for mixtures of dipropyl azophenol with azophenetol 
and with azoanisob phenetol are given by Bogojawlenski and Winogrado, 1907. 
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CHOLIC ACID C 24 H 40 0 6 . 

Freezing-point data are given for mixtures of: 


Cholic acid + Cetyl alcohol(3) 

" " + Behenolic acidla) 

" " + Brassidic acid(3) 

" " -f Palmitic acid(3) 

" " 4- Stearic acid(3) 

* M 4 Stearolic acid(3) 

Desoxy cholic acid + Cetyl alcohol(2) 
» " M + Palmitic acid(2) 

" " " + Stearic acid(2) 


Allocholic acid + Cholanic acid(i) 
Apocholic acid + Mon tanic acidly) 

" " f Palmitic acid(2) 

" " + Stearic acid (2) 

Hyodesoxy cholic acid + Cetyl alcohol(3) 
• f " " f Palmitic acid(3) 

' M M +Stearic acidij) 


(1) Bonstedt, 1932; (2) Rheinboldt,Flame and Kflnlg, 1929; 
(3) Rheinboldt and Lauber, 1929; ) Rheinboldt, Pieper and 

Zervas. 1926. 


STEARANILIDE CH 3 (CH 2 ) ia CONHC 0 H g . 

Freezing-point data for mixtures of Stearanilide and palmitani 1 ide are 
given by Guy and Smith, 1939. 

PHENACYL LIGNOCERATE CH 3 (CH 2 ) 20 COOCH 2 CGC fl H 6 . 

Solubility of Phbnacyl, Bromophbnacyl and 
Chlorophbnacyl Lignocbratbs ih 95% Ethyl Alcohol. 

(Harm, Reid and Jameson, 1930.) 






cm.n. Lignocerate per 


Llgnocerate 


Formula 

100 cc 9m ^lcohol at 





200 

280 ' 


Phenacyl Lignocerate 

CH 3 (CH 2 ) 

i 22 C00CH 2 C0C 6 H 5 

0.1209 

0.1816 

p 

Bromo " 

CH 3 (CH 2 ] 

l 22 C 00 CH 2 CDC 6 H 4 Br 

9.0040 

0.0070 

p 

Chloro " 

CH 3 (CH g ] 

• 22 cooch 2 coc 6 h 4 ci 

0.0054 

0.0072 


Tetraphenyl ETHYLENE (C«H*)aC:C(C«H,)*. 

Freezing-point data for tetraphenyl ethylene silicotetraphenyl are given by 
Pascal and Normand (1913). 

NARINGEN C 27 H 32 0 14 . 2 H 8 0 . 

Solubility of Naringbn in Watbr. 

(Pulley, 1936.) 

The saturated solutions were prepared by intermittent agitation during 
two hours and the dissolved solid was determined by evaporation, drying 
the residue at no 0 , and weighing. 


0 Qms. per Solid 

liter sat. 30 I. Phase 

0.17 C 27 H 32 0 14 .6H 2 0(?) 

0.50 ” 

O.79 M 


Ormi. C^H 30 0 U Ptr Oolid 

liter sat, sol. Phase 


45 

1.96 

55 

7. 16 

65 

42 . 21 

75 

108.24 


6 

20 

35 


C^oOm -^ 0171 
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ERGOSTEROL C g7 H 42 0 . 

Freezing-point data are given for mixtures of: 

Allo-a-ergostan + Cholestan (Bonstedt, 1932.) 

" " + Cholestanol " " 

" " + Stigmastan " " 

Dihydro ergosterol + Epidihydro ergosterol (Lettre, 1930.) 

CHOLESTEROL C 27 H 46 0 H. 


100 gms. H a O dissolve 0.26 gm. cholesterol at 20-25°. (Dehn,i 9 i 7 .) 

<r pyridine 44 68.10 gms. 11 44 44 

“ 50% aq. pyridine 44 1.10 44 4 4 4 4 44 « 

100 cc. H 2 0 dissolve 0.0006 gm. cholesterol-digitonide at b. pt. (Mueller, 1917 .) 
100 cc. ether dissolve 0.0007 gm. cholesterol-digitonide at room temp. “ 


Solubility of Cholesterol in Aqueous Bile Salt Solutions at 37 0 . 

(Bashour and Bauman, 19 S 7 .) 

Rec rystallized commercial cholesterol in large excess was constantly 
shaken with the bile salt solutions for 4 days. After standing 2 days 
the supernatant solution was filtered and the dissolved cholesterol de¬ 
termined by a modified gravimetric method and the total solids by evap¬ 
oration and drying at ioo° and at 138° . The bile salts were prepared by 
titration of the bile acids in dilute alcoholic solution with sodium 
hydroxide, evaporating to dryness and recrystallizing. The results are 
given only in the form of a diagram from which the following approximate 
values were estimated. 


Oqa. 

Bile salt 


Oms. Cholesterol 

dissolve^ per gram of 

(Sodium): 


per 

100 gms* 

'fauro cholate 

Olycoholate 

Taurodesoxy 

Dlolate 

Glycodesoxy 

Desoxy v 

aq. 

solution 



cholate 


cholate 

cholate 


2 

0.003 

0.00$ 

0.008 

0.022 

0.035 

O.036 


4 

0.007 

0.010 

0.0l6 

0.027 

0.040 

0.050 


6 

0.011 

0.014 

O.024 

0.028 

0.040 

0.056 


8 

0.013 

0.019 

0.029 

0.028 

0.040 

0.059 


10 

0.014 

0.022 

O.O36 

0.028 

0.040 

0.059 


12 

0.0145 

0.023 

O.038 

— 

0.040 

0.0595 


14 

0.015 

0.024 

O.O385 

— 

0.040 

0.060 


Solubility of Stearic Acid Ester of Cholesterol in Oils at 37 0 and 
Vice Versa. (Fiiehne, 1907.) 

The determinations were made by adding small weighed amounts of the ester 
to the oil at 6o° and cooling to 36-37° while stirring continually. The additions 
of the ester were repeated until a clouding just appeared at 36-37°. In the case of 
the solubility of the oils in cholesterol, the composition of the sat. solution was 
estimated by means of the specific gravity and tne melting point. 

Gms. Ester 


Solvent. 


tf of 

Clouding. 


per 100 
Gms. Oil. 


Solute. 


Gms. Oil or Acid per roo 
Gms. Sat. Solution in 
Ester, Det. by: 


Olive Oil 37.6 

Castor Oil 37.6 

Oleic Acid 37.5 

Ricinic (Oil) Add 37 

Pseudo Ricinic Acid 36.2 

Crotonic (Oil) Acid . c 


3 *35 
0.26 
4.11 
0-33 
0.85 
0.87 


Olive Oil 
Oleic Acid 
Castor Oil 
Ricinic Acid 
Pseudo Ricinic Acid 10 
Crotonic Acid (0 


Sp. Gr. 

2 5-5 

37 

5 

20 


M. pt. 

33-8 

40 

i.8 S 

16 

12 



a 24 


^2 8 H 4 6°I 

Solubility of Cholesterol in Solvent Mixtures at 20°. 

(Welchherz and Marschlk, 1932.) 


Results for mixtures of: 


Water + Ethyl Alcohol Water + Dioxane 

Dioxane 4 - Ethyl Alcohol 

Wt. % Gms. CgJLgOH 

wt. % 

Gms. Cg^H^gGH 

wt. % 

Oms. C 2? H 4S OH 

c 2 h 5 oh 

per 100 gms. 

° 4 H 8 % 

per 100 gms. 

W2 

per 100 gms. 

In Solvent 

solvent 

in solvent solvent 

in solvent 

solvent 

55*15 

0.0207 

60.72 

t 0.0291 

24 .42 

3.2413 

76.53 

0.1629 

80.83 

; O.8589 

46.33 

5 .H 72 

100.0 

1.5524 

100.0 

11.2588 

65.93 

6.8794 





84.12 

8.9430 

Benzene 

+ Dioxane 

Benzene 4 - Hexane 

Ethyl 

Alcohol 4 Hexane 

wt. % 

oms . C 27 H 4S 

OH wt. % 

0 ™. CpH^OB 

wt. % 

°ms. C^H^OH 

c e«e ln 

per loo gms 

c e H e 

per 100 gms. 

W* 

per 100 gms. 

solvent 

solvent 

solvent 

solvent 

solvent 

solvent 

0.0 

11.2588 

0.0 

1 .9237 

0.0 

1.9237 

36^19 

16 .2642 

24.35 

7.6756 

22.39 

22 .5148 

55-93 

19.2046 

46.20 

16.0599 

43.81 

23.9777 

77-29 

18.8614 

66.06 

21 .1094 

63-83 

15.8880 

87.24 

16.8454 

76.54 

22.0439 

82.68 

6.4291 

100.0 

14.2449 

83.83 

19.5527 

100.0 

1.5524 


Ethyl Alcohol 4 Benzene 

Dioxane 

4 Hexane 

Wt. % Oms. Cg^H^gOH 

Wt. % Oms 

• C 27 H 46 0H 

wt. % 

Oms. Cg^OH 

w 

per 100 gms. 

CgHgOH per 100 gms. 

Wz 

per 100 gms. 

ln solvent 

solvent 

In solvent 

solvent 

In solvent 

solvent 

0.0 

14.2449 

37-73 

28.6971 

33.50 

24.2723 

9*19 . 

26.3662 

47.42 

24.S236 

43.05 

31.2329 

18.49 

33.2489 

57.74 

17.7339 

60.67 

33.0814 

23.25 

32.6185 

78 .SO 

5.8785 

82.08 

26.3415 


The authors also give the following values for the solubility of 
cholesterol in other solvents at 20°. 


Solvent 


per 100 gms. solvent 


Methyl alcohol 0.6500 
Furfural 0.3342 
Iso butyl alcohol 6.3444 
n Amyl alcohol to.5397 


Solubility of Non-Radiatkd Cholesterol in Liquid Ammonia. 

(Qustavson and Goodman, 1927 .) 


can. c 27 h 45 oh 
per 100 cc NH ? 


On. C^H 46 0 H 
per 100 cc 


-38 0.000 

0 0.00616 


28 0.1172 

35 0.2322 


8 75 


^2 8^46^1 


Freezing-point data are given for mixtures of: 


Cholesterol 4 Antipyrine (Pfeiffer and Seydel, 1928.) 

M + Dimethyl amino antipyrine M " " " 

" 4 Pyramidon 51 " " » 

" 4 - Sarcosine anhydride " ” " n 

" 4 Oleic acid (Partington, 1911,) 

" 4 Palmitic acid " " 

" 4 Stearic acid M " 

Cholesterol acetate 4 Phytosterol (oc and P) (Jaeger, 1907.) 

" formate 4 Cholesterol Butyrate (Robberecht, 1938.) 

" " 4 " Valerianate " " 

" Acetate " " 


" valerianate 4 " 

" butyrate 4 " 

ri " 4 " Formate 

" benzoate 4 p Azoxy phenetol (Prins, 1909.) 

" propionate 4 " " " " " 

” iso butyrate 4 " " " " " 

M " " 4 Anisal amino acetophenone(Robberecht, 1938.) 

CholeStan 4 Sitostan (Bonstedt, 1932.) 

" 4 Sitostanol " " 


DESOXY BENZOIN PINACONE [C 6 H 5 CH g C( 0 H)C 6 H 5 ] 2 . 

Freezing-point data for mixtures of desoxy benzoin pinacone and 
tetra phenyl butadien are given by Bergmann, Winter and Schreiber, 1933.) 


PORPHYRINS C 33 H 34 N 4 0 v 

Determinations of the distribution coefficients of six pure porphyrins 
between ethyl ether and aqueous solutions of hydrochloric acid, varying 
from 0.025 to 10% HC 1 , made by fluorescent measurements, are given by 
Keys and Brugsch, 193S. 


CEPHAELINE Salts. 

Solubility in Water. (Can- and Pyman, 1914.) 


Salt. Formula. 

Cephaeline Hydrochloride Cj8Hj8O4N2.2HCl.7H2O 
“ acid “ C*Hrf>«N^sHCl 
“ Hydrobromide C28Hj804N^2HBr.7Hj0 


f o Gms. Hydrated Salt 

per xoo cc. Sat. Sol 

17-18 26.5 
18 about 50 

I7““l8 5*4 (dried at 100 °) 


CELLOBIOSE Octa ACETATE C ia H u O n (CH a COO)g. 

Distribution Between Chloroform and Aqueous Solutions of 
Calcium Thiocyanate. 

(H<*r/.og and Brrgmifchun, 1923.) 

Ten cubic centimeter portions of chloroform and of aqueous calcium thiocyanate 
were shaken 12 hours (at room temp.,?) with the quantitios'of cellobios octa acetate 
shown. The acetate present in 5 cc. portions of the chloroform before and after 
the period of shaking, was determined by evaporation and weighing the residue. 


Results for aqueous Ga(SCN)j solutions of 

9.08 Normality 8.fit Normality 7.90 Normality 


Gms. A count) **" 

Distribution 

(!m.i Acetate 

Distribution 

Gms. Acetuio 

Distribution 

used per 10 cc. 

corf. 

used per 10 er 

eoef. 

used per 10 cc. 

cocf. 

O.0/178 

3 . 20 

() . O f ) 7 , r ) 

o.58 

O 

Ox 

o.o 3 

0 . 0966 

3.86 

O.IOl8 

o.56 

(>. 10l8 

0.06 

0.191a 

3.6t 

0.7000 

o .56 

0.2000 

0.0/1 

A t A 

% 

0 .35n6 

o.56 

o. 35 o 6 

0.06 


^30^36^7 
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AZOANISOLE PHENETOL (C e H/X 3 H ? .C s H 4 0 C 2 H 6 ) 2 N 2 . 


Freezing-point data are given by Bogojawleusky and Winogradow, 1907, for 
mixtures of azoanisole phenetol with each of the following compounds: 
azoanisole, azoxyanisole, azooxy phenetol, azo phenetol, dipropyl azo phenol 
and methyl propyl azo phenol. 


CHRYSAROBIN C 30 H 3 fl 0 7 . 

Solubility in Several Solvents. 
(U. s. P.) 


Solvent. 

Water 

Alcohol 

Benzene 


Gms. per 100 Gms. Solvent at: 
' 2 S°. ' W. ' 

0.021 O.O46 

0.324 0.363 (6o°) 

4 


Solvent, 

Chloroform 

Ether 

Amyl Alcohol 
Carbon Disulfide 


Gms. per 100 Gms. 
Solvent at 25“. 

5-55 
0.873 

3.33 

o .43 


EMETINE C 30 H 40 N £ 0 4 . 

Sii.tJBn.iTY in Water. ( Kulthofr, 1925 . \ 

The dissociation constants were found to he K x ==» 2 . 3 . 10 - 7 and K a = 1.7.10 ®. 
The solubility product, calculated as a mono acid base is Lkmihii** oh* 53 3.7.5.10 ,j . 
From this and Kjthe solubility was calculated to be 2 .x O’* 4 gm. mol. per liter at i5°. 


ioocc Olive Oil dissolve 1.0 gm. emetine at 2$° . (Walton, 1935.) 
EMETINE Salts. 

Solubility in Water. 

(Carr and Pym&n, 1914.) 

Salt. Formula. 

Emetine Hydrochloride C29H40O4N2.2HCl.7H2O 
“ Hydrobromide C29H40O4N2.2HBr.4H2O 

“ Nitrate C29H40O4N2.2HNO3.3H2O 17-18 3.7 

“ Sulfate C29H40O4N2.H2SO4.7H2O 17-18 more than 100 

100 gms. sat. solution of Emetine hydrochloride in water contain 16.53 
gms. C 29 H 40 N g 0 4 . 2 HCl at 25 0 . (Schnellbach and Rosin, 1931.) 

PICROTOXIN CjoHaAs. 

100 gms. HaO dissolve 0.41 -f*gm. picrotoxin at 20-25°. (Dehn, 1917.} 

pyridine dissolve 102 gms. 44 14 « 

11 aq. 50% pyridine 14 8 t 44 44 4 4 « 

CARYOPHYLLIN C 30 H 48 O 3 , 


Approximate Solubility in Several Solvents. (Dodge, 10184 


Solvent. 

Gras. C, # H per 

t°. 100 gms. solvent. 

Solvent. 

V* 

Gms. e w II,fi€>8 pw 
HH) gms. solvent. 

95 °/o alcohol.... 

20 0.943 

Ether...... ..... 

20 

1.538 

°/o alcohol.... 

. . 8. pt, 2.867 

Chloroform. 

. ao 

0.847 

Acetone. 

.. 20 0.555 

Methyl alcohol ... 

2.0 

0. 4**5 


t". 

18 

17-18 


Gms, Hydrated Salt 
per 100 ee. Sat. Sol. 

13.1 
I.Q 


TJRSON C 3 olI* 8 0 3 .2H 2 0. 

100 gms. 95 °/ 0 alcohol dissolve about 0.9 gm. Urson at v.o° and 2..8 gms. at 

the b. pt. 

100 gms. Ether dissolve about 1.5 gm. Urson at *10°. 


(Dodge, 1018 .) 
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ANDROMEDOTOXINE C 5I I-I sl O 10 . 

Solubility in Several Solvents at 12 0 and at the Boiling-Points of 

the Solvents. 

(Zaayer, 1886.) 


Gms. C 31 H 61 Oio per 100 Gms. Sat. Sol. at: 
Solvent. ,----, 


Water 

12°. 

2.8l 

B. Pt. 
O.87 

Ethyl alcohol (dn = 0.821) 

11.70 

. . . 

Amyl alcohol 

I. 14 

. . . 

Chloroform 

0.26 

0.26 

Commercial ether 

0.07 

0.07 

Benzine 

0.004 

. . . 


VEBATBINB (Gevadine) G M H w N 0 9 . 

Solubility of Veratrine in Water. (Kolthoff, 1925.) 

Tho dissociation constant was calculated from colorimetric pn measurements in 
mixtures of 0.01 n veratrine hydrochloride and 0.01 n Na OH to bo K = 7.2.10- 6 . 
It is, therefore, a fairly strong base. For the determination of tho solubility product 
it was found that a mixture of 5.0 cc. of o.o 5 n veratrine hydrochloride 
+ 0.8 cc. 0.01 n Na OH gave no precipitate after standing 1 day. With 
0.9 cc. 0.1 n NaOH a crystalline deposit appeared. The pu of the saturated 
solution was 8 . 5 . The [OH] — 2.io~~ 8 . The veratrine salt cone. = 3 .io _a n and 
the calculated solubility product, Lvorntrino = 6.10- 8 . From K and L the solubility 
of veratrine was calculated to be 8.io~- 3 gm. mols. per liter at i 5 °. 


Solubility of \/bratrinb in Several Solvents. 


Solvent. 

t°. 

Gms. Veratrine 
per xoo Gms. 

Authority. 

Water 

25 

Solvent. 

0.057 

(U. S. P. VIII.) 

Water 

20 

0.114 

fZalai, 1910.) 

3% H 3 B 0 8 in Aq. 

50% Glycerol 

ord. 

6 

(Baroni & Barlinetto, 19x1.) 

Aniline 

20 

37 

(Scholtz, 1912.) 

Pyridine 

20 

US 

u 

Piperidine 

20 

83 

ii 

Diethylamine 

20 

271 

« 

Oil of Sesame 

20 

i -39 

(/.alai, 1910.) 


DICETYL (Dotriacontane) CH s <CH 2 ) 80 CHg. 

The critical solution temperature of mixtures of dicetyl and sulfur 
dioxide is no 0 . (Seyer and Todd, 1931) 

Freezing-point data are given for mixtures of dicetyl and: 


Benzene(1) 
Butane(2) 
Cyclohexane!1) 
Decane(1) 


Dodecane(1) 
Hexane(1) 
Octane!i) 
Propane(2) 


(1) Seyer, 193b; 12) Seyer and Fordyce, 1936. 



ACONITINE CmIIwNO,,. 

Solubility of Aconitine. in Water at K>°. 

( Kolthoff, 1025 .) 

The author first determined the dissociation constant of aconitine. For this 
purpose the pn values were estimated colorimetrically for a o.oi molecular solution 
of aconitine chloride to which increasing amounts of o.or normal Na OH were 
added. From this series of determinations the dissociation constant K, for aconitine 
was found to be i. 3 .io~ 6 . 

The solubility product was next estimated hy adding o.x ee. of o.oi normal 
NaOH to. 5.0 cc. of o.oi molecular aconitine chloride solution, and after seeding, 
allowing to stand 24 hours. Only a very slight precipitation occurred and it was 
concluded that the aconitine was in equilibrium with a solution which was 8 . io 3 nor¬ 
mal with respect to aconitine chloride and had a hydroxyl ion concentration of 6.4.10- 8 
These values correspond to a solubility product of 5 . to *°. The solubility is, 
therefore, 5 .10 10 4- i. 3 .io*° = °r 2.60 milligrams aconitine per liter. 

The author also states that he found a saturated solution of Aconitine Nitrate 
in water to have a concentration of 2.6.10 4 mol. per liter at i 5 °. 


ACONITINE (Amorphous) C 34 H 4r NO u . 

Solubility in Several Solvents. 

(At 35° U.S.P.; at i 8 °- 32 °, Mtiller — Apoth.-Ztg. x8, a. *03.) 


Gms. CaiH^NOj per Gms, C34H47NO11 pet 

Solvent. 100 Gms. Solvent at: Solvent too Omn. Solvent at : 

i8°-aa°. 25®? x8°-aa w . * 

Water. . . 0.054 0.031 Benzene . 17.85 

Alcohol. 4.54 Carbon Tetrachloride 1.99 

Ether ... 1.44 2.27 Petroleum Ether . . 0.023 0.028 


100 gms. H 2 0 dissolve 0.0226 gm, aconitine at 22® (DiinsUnamiUmacy,*892.) 

44 “ abs. alcohol 44 2.7 44 44 44 44 (JUrgena, 1 885.) 

44 44 44 ether 44 1.56 44 44 44 44 

INULIN (C 6 H 10 0 g ) e .H 2 0 . 

Solubility of Inulin in Watkr. 

(Yanovsky and Kingsbury. 

The saturated solutions were prepared by intermittent shaking by hand and 
analyzed on successive days for reducing sugars and inulin. Equilibrium 
was approached very slowly. The results indicate that inulin from the 
dahlia and from chicory each exist in two modifications. One of the modi¬ 
fications of chicory inulin is unstable and gradually changes to the less 
soluble form. 


Source of 
Inulin 

Dahlia Inulin 
" " (1) 

Chicory Inulin 

" " (1) 


Ons. inulin 

dissolved jj«r lOOcc 

solution at: 

/ qo 


3 Q 0 ' 

0.02 

0.1$ 

0.48 

■— 

0.03 

— 

O.49 

0,76 

3-0 

— 

0.12 

— 


li) Recrystallized from water. 
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XANTHAI.INE (Mono) PICRATE (m. pt.. 2ia".5).C 37 H 3a N 2 0 9 .HOCjHjINOgls- 
ioo gms. sat. solution of Xanthaline Picrate in water contain o.oi gm. oi the 
compel, at i5°. 

ioo gms. sat. solution of Xanthaline Picrate in abs. alcohol contain o.<m gm. 
of the compd. at i5°. 

ioo gms. sat. solution of Xanthaline Picrate in acetone contain o.34 gm. of 
the compd. at l5\ {Maplethorpe and Evers, 1925.J 


LECITHIN G2H84NPO9. 

100 gms. of sat. solution in aqueous 5% bile salts contain 4.5 gms. lecithin at 
i5°-20° and 7 gms. at 37 0 . Lecithin is practically insoluble in water. 

(Moore, Wilson and Hutchinson, 1909.) 

Solubility of Lecithin in Aqueous Ethyl Alcohol. 

(Vita and Bracalonl, 1974 .) 

The saturated solutions were prepared by intermittent agitation and 
analyzed by evaporation and weighing the residues dried at ioo 0 . The 
sample of lecithin was prepared from egg yolk and contained 2.06% N and 
3 * 94 % P. 


VOl. % CgHgOH 

Oroa. 

Lecithin 

dissolved pej; lOOcc 

alcoholic solution at : 

in solvent 

/ -150 

-40 

00 

+70 

+■160 

75.84 

1.27 

I.32 

1-34 

1.62 

2.14 

79-91 

I.96 

2.03 

2.15 

2.96 

4.08 

83-75 

2.85 

3-l6 

3.47 

5.36 

9.04 

8 S ".31 

4.11 

5.15 

5.60 

9 « 3 S 

27.05 

86.95 

6.0S 

8.43 

9*49 

19.08 

46.91 

87.92 

8.51 

11.82 

13.67 

SO.03 

54.52 

88.86 

jlo.86 

13.48 

19.60 

52.92 


92.1s 

22.43 

29. IS 

42.s8 

— 

— 


SOLANINE C„H m N 0 18 . 

Solubility of Solawnk in Watek at l'i°. 

( KolthofT, 1925.) 

This alkaloid is extraordinarily insoluble. In order to determine its dissociation 
constant , the pu was measured eoiorimetrieally in mixtures of 5 cc. of 0.0108 n 
solanine chloride solution + 5o-ioo ee. of water + o/>4 to y.7 ec. of 0.01 n Na OIL 
From these measurements it was calculated that K • - y.y.iu 7 . For the determi¬ 
nation of the solubility product it. was found that a mixture of 5 cc. of 0.0108 n 
solanine chloride solution, f>o ec. of water ami 0.5 cc. of 0,01 n Na OH just gave 
a slight precipitate on standing. The pu of the solution was 6.0 and the calculated 
(OH) s-(>.4.10 From this the solubility product Lsoi«uinr= G.4.io~ la . Calcu¬ 
lating from L and K the solubility of solanine in water corresponds ton concentration 
of 3.10 5 mol. or about. 0.07. r > gm. per liter. 

ALOIN. 

Squires and Caines (1905) found the solubility of aloin in water at room tem¬ 
perature to be 0.83 gm. jxt 100 cc. and in <>o% alcohol, 5.55 gms. per 100 cc. 

According to Wester and Bruins (1914) ioo gms. trichloroethylene dissolve 
0.013 gm* aloin at 15°. 

CARMINE. 

100 gms. H*0 dissolve 0.13 gm. carmine at 20-25°. (Deho, 1917 ) 

* pyridine 44 3.34 gms. 4 4 44 4 4 “ 

5<>% aq. pyridine 44 2.03 4 4 4 4 44 44 “ 




HELIANTHIN (Methyl Orange, Tropaeolin). 

100 cc. H 2 0 dissolve 0.0055 to 0.0225 gm. helianthin. (Ddm, i Dl7a .) 

100 cc. pyridine dissolve 0.75 gm. helianthin. 

100 cc. 50% aq. pyridine dissolve 62.5 gins, helianthin. 

Results for other solvents and observations on the state of colored compounds 
in solution are given. 

DYES. 

Data for the distribution of 12 dyes between water and isobutyl alcohol at 25°, 
are given by Reinders and Lely, Jr. (1912). 

Data for the solubility of thirty new azo dyes similar to oil scarlet, 
in carbon tetrachloride and in toluene are given by May and Hunt, 1928. 

Data for the solubility of yellow AB (benzene- azo-P- Naphthylamine) 
and of scarlet X 9995 (benzene-azo-f Naphthol),in aqueous solutions of 
stable protective colloids (soap or other detergents) are given by 
McBain and Woo, 1938. 

FATS, OILS and WAXES. 

Critical Solution Temperatures op Fats and Oils in Glacial Aortic Acid. 

(Grlmimi, 1920.) 

When a solution of a fat in a suitable solvent cools, it is observed that at a given 
temperature, which depends both upon the solvent and the nature of the selected 
fat, a sudden cloudiness of the solution develops. The temperature at which 
this takes place is the Critical solution temperature. The author gives a 
review of previous work upon this determination and subjects the method to a critical 
study. He used glacial acetic acid instead of alcohol in order to 1 >e able to work 
with open tubes instead of closed ones. He also tested the effect of cooling with 
and without an air bath. It was found that a bath of glycerol cooled so slowly 
that too much time was required for the determinations. 


’ Oil or Fut UNOtl 

Apricot oil. 

Pea nut oil. 

Almond oil. 

Olive oil.. . 

Adansonia oil. 

Seed oil. 

Cotton seed oil . 

Rape seed oil. 

Sesame oil. 

Rice oil. 

Wood oil. 

Flax seed oil. 

Indian laurel oil. 

Marotti oil. 

Palm oil (Kamaroon) 

» » (Togo). 

Cocoa butter. 

» » .... 

» » (old)... 

Cocoa nut fat. 

Butter fat. 

Cod liver oil. 

Beef tallow. 

Hog lard. 


Critical temperature of solution using: 

1.0 part of oil ea.t 1 part* f.<» part of oil f J.o pari 

CHaCOOH. CHaCOOn. 


Without 

With 

Without 

With 

air hath. 

air hath. 

*41 tr hath. 

air hath. 

90.0 

97 * * 

91.5 

9*2.0 

71.0 

71.5 

93 . 5 

91 .25 

100.0 

10*2.0 

97 * f > 

100. 5 

45.5 

45.0 

7 * 2.5 

73.5 

85 .o 

88.5 


<)•*■■> 

79 

8 * 2.5 

1 00.0 

1 02.0 

87.5 

80.0 

96 .5 

96.75 

104 * 0 

104.0 

98.5 

96.5 

80.5 

87.5 

96.5 

9 >.o 

85.5 

85 .o 

89.0 

88,0 

85 .o 

8 i .5 

94.5 

97.5 

93 .0 

92.0 

102 .5 

1 02.0 

5 *z. 0 

51.5 

61 .5 

6 i .5 

72.0 

84.5 

88.5 

87.0 

76.0 

78.0 

87.0 

87.0 

77 *<> 

74.5 

88.5 

85.5 

66.0 

6*2.0 

65.5 

68.0 

64.0 

63 .o 

69.0 

68.5 

66.0 

6 * 2.5 

7 <’>- r > 

65 .o 

39.0 

44 • 5 

6<).0 

60.0 

64.0 

65.0 

68.5 

68.0 

79-5 

78 .5 

88.5 

86.5 

BO .5 

79 * r> 

96.0 

5 ) 7-5 

« 4 .o 

94.0 

u 4 .o 

« 
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Solubility of the Fatty Acids Obtained from Several Sources in 
Alcohol and in Benzene. (Dubois and Fade, 1885.) 


Crude Fatty 

Gms. Fat per 100 Gms. Abs. Alcohol at: 

Gms. Fats per too 

Acid of: 

t —- 

0 . 

io°. 

26°. 

Gms. Benzene at ia°. 

Mutton 

2.48 

5*02 

67.96 

14.70 

Beef 

2.51 

6.05 

82.23 

1589 

Veal 

5 

I3.78 

137-10 

26.08 

Pork 

S 63 

11.23 

118.98 

27.30 

Butter 

10.61 

24.81 

158.2 

69.61 

Margarine 

2-37 

4.94 

47.06 

13-53 


Miscibility of Fats and 90 Vql. Per Cent Alcohol at 37 0 . (Vandeveide, 1911.) 
Mixtures of fats and alcohol in various proportions were shaken twice daily for 
8 days and the volume of each layer, as well as its composition, determined. 

Composition of Mixture- Volume after Agitation. Gms. Fat P er tims. Alcohol 
-*- * 100 Gms. per 100 Gma. 


Mixture. 
Alcohol -f Cocaline 


Alcohol + Butter Fat 


Alcohol + Olive Oil 


cc. Alcohol 
25 
20 
15 
10 
5 

25 

20 

xo 
5 

25 
20 
15 
10 
5 


cc. Fat 
5 

ro 

*5 

20 

25 

S 

xo 

*5 

20 

25 

5 

10 

15 

20 

25 


cc. Alcohol 
25-4 
r9.2 
13 
6.7 
r. 1 

25-1 

19.2 

13 

7-i 

2 

24.7 

19.2 

13 

7-5 

2.2 


cc. Fat 
4.6 
10.8 
*7 

23-3 

28.9' 

4 - 9 

10.8 
17 

22.9 
28 

5 - 3 

10.8 

*7 

22.5 

27.8 


Alcohol Layer 

4.9 
5-h 
7.2 
9-i 
*3 
3-5 
3-5 
4 

5*7 
X4.1 
2-3 
2.4 
2.4 
2-5 
7 


Fat Layer. 

19.4 

16.2 

* 3-5 

12.2 

11.4 

17.4 

14.1 
14.1 
II .4 

9-5 

11.2 
8.7 

8.7 

8.8 
y.6 


For other data on the solubility of fats see Ewers (1910) and Louise (1911). 

Solubxi.ity or Coooanut and Palm Kkunal Oil in Alcohol and in Acetic Acid 

( Van Krogtoii, 1019 , 19 * 20 .) 


ivr mil 

Concent rat (on 


Critical solution temp, for 


Sol\ nil. 


of solvent.. 

Cocoa mil oil. 

Palm kornal oil. 

Ethyl Alcohol of d \ ^ 

= 0 • 7 U i *.. • • 

!)<)•!)*> 

■>0.2 

2.8,7 

i) » »» 

* 0.7981. 

<>!)• '<> 

: u > 

38.8 

» n *> 

■ 0.8001 ....... 

i)K.7» 

V >. f > 

14-2 

»J t> It 

- 0.8070... 


U ) J ) 

17*9 

Acetic Void 

1 ... 


1 7 • 9 

:h..> 

» » >* 

1 .<>*>79 .. 

!)()•»'» 

26.0 

li..> 


1 .0)84. 


{0.9 

46.5 


I gm. of oil f t*i\ of solvent were employed for each determination. 'Hie 
eocoanut oil eoulatuod o.oT>, %, of Fatty acids and the palm kernel oil, 0.060 ‘per 
cent. The critical solution temperatures of various mixtures of the two .oils 
are also given. 

Solubility of Several Oils in alcohol (rfu ® 0.795) at 14-15°. 

(Duvuluohn and Wragc, *915-) 

/Gms. Oil per too Gins. 
uu * Sat. Sol. 

Linseed Oil 3.32 

Rape Oil 1.36 

Cotton Seed Oil 3.61 

Olive Oil 2.25 

Results are also given for the solubility of mixtures of oils and fatty acids in 
alcohol. The following results at 22 0 , in terms of approx, volume of oil dissolved 
by 100 volumes of 80% alcohol, are given by Auberi (1902). Nigel la oil, 4.3; 
oil of boldo leaves, more than 100; matico oil, about 20; oascarilla oil, 5; weld- 
mint oil, 66. 

Miscibility curves for various oils with acetone, petroleum and aniline are 
given by Louise (1911). The use of this data for the identification of oils and 
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C,H x O, 

Results for the solubility temperatures of separation of mixtures of 
Castor Oil (alone and containing up to 10% of Sesame oil) and 89.9 Vol.% 
Ethyl alcohol are given by Meerburg, 1929. 

Data showing the miscibility at 25° of 90% and of absolute Ethyl Alcohol 
with the following oils; almond, apricot kernel, China wood, cod liver, 
corn, linseed, neat's foot, olive, peach kernel, rape seed, sesame, soy 
bean, sunflower, walnut and whale, are given by Taylor, Larson and Johnson, 
1936- 

Data for the reciprocal solubility of sulfonated castor oil, mineral oil 
and oleic acid are given by Hart, 1929. 

Solubility of Several Volatile Oils in Aqueous Alcohol at $ 2 - 25 °. 

( Wood, 1920.) 

The determinations were made by gradually adding water to an alcoholic solution 
of the oil untill opalescence appeared. Since the volatile oils are mixtures the 
results are of only approximate accuracy. 


Per cent 

Cc. of each oil {determined separately }, 
soluble In too cC. of alcohol of the concentration shown in the first column. 

or alcohol. 

Anise oil. 

Cinnamon oil. 

Clove oil. 

Kugenol. 

Peppermint oil. 

Sassafras oil. 

3 o 

o.o 5 

- 

0.02 


<>. 02 

0.07 

4 o 

6.08 

- 

0.1 0 

0. 3 r> 

0.02 

0. to 

5 o 

0. to 

0.20 

0 . 4 <> 

5.8 

o.o 3 

0.20 

60 

0.2.5 

0. 4 <> 

2.0 

16.0 

0.06 

1. 3 o 

65 

0.80 

1.10 

IO.O 


0,07 

2 . 3 o 

70 

1. 5 o 

2.20 

v.t,7 r > 


0. to 

4. <>o 

75 

4.00 

7.0 

- 


0.17 

7.00 

80 

7-5 

- 



0.35 

r 1.00 


Reciprocal Solubility of Several Oils and Fats in Liquid Sulfur Dioxide. 


( Weis?, and Opalski, 1922 .) 

Mixtures of weighed amounts of the oils and sulfur dioxide were sealed in high 
pressure glass tubes and the temperatures determined at which the mixture just 
became homogeneous or just showed a faint clouding. The sulfur dioxide contained * 
98.85 % S 0 a + q «56 % II, 0 + 0.67 % oily residue. 


Castor oil -H SO*. 

Lin seed 

oil 4- SO*. 

Rape seed 

oil 1 SO,. 

Olive oil 

1 so,. 

t # of 

Per cent oil 

t” of 

Per cent oil 

t“ of 

Pec (’«‘tit otl 

t" <>r 

Per cent oil 

(1 mixing. 

In mixture. 

demising. 

in mixture. 

demlxlng. 

In mixture. 

demlxlng. 

In mixture. 


2.0 5 

- 6.2) 

2.()<) 

39.7''• 

4 - 41 

2 H .,5 , . 

7-95 

- 8.... 

7.23 

+ 0.5. 

* 7*79 

4».5.. 

k».‘»4 

34.0.. 

1 1 . 12 

~l 1.5.. 

■>.8.74 

- 2.0. 

. 22.19 

44 • r > • • 

2 6.22 

8.5. . 

47-86 

-21.0.. 

54.31 

- 6.75 

• 37.7;) 

1H.0, . 

47.56 

21.5. . 

79-"7 

-21.5.. 

63.04 

-14.«. 

. 6i.5o 

7,75. 

5,. >7 



—22 .... 

86.82 

-16.0. 

. 70.85 

*: 0.0.. 

80.34 



Tallow 

SO,. 

Bone oil -+- SO*. 

Oleic acid h SO?. 

Stearin 

i SO,. 

t° of Per cent tallow 

t” of 

Per cent oil 

t” of Per cent oleic ueld t" of Per cent stearin 

demixing. 

In mixture. 

demixing. 

In mixture. 

deinlxlng. 

In mixture. 

(lemUliig, 

m mixture 

21.75. . 

I . 10 

15 . 5 . . 

. i.h 7 

14. 

. 4.43 

3 

6.7 V. 

43.75.. 

10.97 

3>.7 r ). 

.. 2.5.72 

22 . 

. 9'B4 

3 ; . 

K.86 

2.5 . 5 .. 

43.07 

•>.8.75. 

.. 37.64 

2 2 , . 5 . . . 

. 18 . 26 

't?. r > .. • 

1:1.89. 


It is posited out by Fontcin, iga 3 , that the H* 0 in the SO* used, affects the 
temperature of demixing. 

An extensive series of observations on the solubility of water in oils and on the 
water content of various oils is given by Umney and Bunker (1912). 

b reezing-point data for oil of helianthus annus 4" stearic acid are given by 
Fokm (1012). 
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WAXES 

Diagrams and numerical data are given by Pickett, 1929 for the solubility 
of Bees wax, Candelilla wax, Carnauba wax and Montau wax, each separately,, 
in naphtha, turpentine, No. 22 thinner, (terpene hydro carbons + gasoline) 
solvenol (terpene hydro carbons + saturated hydro carbons), pine oil, sul- 
fonated castor oil and mixtures of pine oil and sulfonated castor oil. 

The effect of variations in precedure upon the solubility of Shellac in 
diethyl ether is reported by Gardner and Harris, 1934, and used as an il¬ 
lustration of the misleading results which are obtained unless precautions 
are taken to avoid important sources of error. 

GASOLINE (Petrol. K ssenee ) See also Heptane and Hexane. 

Solubility of Moron (Jasounk (GO 0 Be) and Casing Head Gasoline (81° Be) 
in Water at 26 °. (Milligan, 1024.) 

Gasoline vapor mixed with air was shaken for 2. minutes with distilled water 
previously saturated with air. The mixture was analyzed by means of a Haldane 
gas analysis apparatus before and after contact with water, and the amount of 
gasoline dissolved by the water found by difference. The solubility oocflicient 
represents the volume of gas (reduced to o°) which dissolves in one volume of 
water at >5° when the pressure of the gas over the water is 7G0 mm. 

Using motor gasoline (06°Be) of average composition C T H,,, (Heptane) the result 
was a 2 si <>.017. 

Using casing head gasalinc ( 8i° Be ) of aserage composition G« Hu (Hexane.) the 
resu 11 was a 25 ess 0.01 v.. 

From these values for gasoline vapors, corresponding in composition to heptane 
and hexane, the solubility of liquid heptane and hexane, in water at 2 r >° was calculated 
to be approximately 0.0007 and 0,0014 volumes, respectively, per too volumes 
of II 2 0. 

Solubility of Mixtures of Gasoline and Benzene and of Gasoline and Xylene 

IN 9'}. WT. rEH CENT KtHYL AlCOUOL AT 20°. (Onnamlv amt Gravon, 1321,) 

Gasoline 

-+. Benzene Mixtures. Gasoline-i Xylent; Mixtures. 


Vol. % 

u* 

(»ms. mixture 

Vol. Vo 

<:„ it, (Civ,t, 

Gins, mixture 

Vol. Vo 
<:„ir,«;ir 3 )* 

(Jins, mixture 

In 

per tuo ku)h. sal. sol. 

In 

par UK) Kins. sftt. sol. 

in 

per too gins, sal sol. 

mixture. 

in 02 * t. *7 ,i uli’ohol. 

mlxluiv. 

in 32 *l. °/ o alcohol. 

mixture. 

in 92 wt. °/ 0 alcohol. 

r r > 

(13 . 

O.Ot 

Gasoil m*) 3 7. .i 

55 . G 

77.C) 

:io 

Hi..', 

7*7 

i •>.. ”) 

G*>. .5 

70 - 0 

1<> 

81-<1 

■>.') . 0 

0:1.1 

7 * • 1 

8() . % 

>0 

S;.:t 

n.:\ 

70.0 

7G.9 

80.9 

Go 

88.:) 


7 *-7 

84.3 

81./, 

80 

<)(>. ■) 

t > • i 

7 l-« 

90.0 

8a. S 

100 

i)!.i 

5 o. 0 

76.* 

100.0 

84.(1 


Similar results for mixtures of ether and xylene and ether and kerosene are 
also given, 

PETROLEUM ETHER. 

too cc. I BO dissolve 0,005 cc - petroleum et her at 15°. (Ormchuff, 1910.) 

LIGROIN. 

100 cc. 11/) dissolve 0.341 ot\ ligrdin at 22 0 , Vol. of solution » x00.34, Sp. Gr. 
0.9969. 

100 cc. ligrbin dissolve 0.335 ce* H*0 at 22 0 , Vol. of solution * x00.60, Sp. Gr. 
0.6640. (Herz, 189H) 
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PETROLEUM 

Qualitative data upon the miscibility of samples of Pennsylvania and 
Texas petroleum oil and of paraffin wax with 27 solvents at io° f 21 0 , and 
higher temperatures are given by Poole, 1929 . Similar results for an 

additional 26 solvents are given by Poole and others, 1931. These and 
many quantitative results show that the number of solvents which may be 
used for dewaxing is very large. 

Quantitative results are given by Poole, 1929, for the solubility of 
lubricating oils and of paraffin wax in acetone, butanol, ethyl acetate, 
butyl acetate, chloro benzene and toluene. 

Quantitative determinations of the solubility of Pennsylvania petroleum 
and of paraffin wax in naphtha, turpentine, ethylene dichloride, methyl 
ethyl ketone, n butyl aldehyde, iso propyl alcohol, n amyl alcohol, 
alcohol, pentasol and paraldehyde, as well as results showing the effect 
of petroleum oil upon the solubility of paraffin wax in butanol, butyl 
acetate and chloro benzene are given by Poole and others, 1931. The 
results are useful in permitting the separation of paraffin wax from 
liquid hydro carbons by solubility differences. 

Results showing the effect of temperature and of oil-solvent ratio upon 
the solubility of paraffin wax in butyl formate, n butyl aldehyde and 
diethyl carbinol are given by Poole and MangeLsdorf, 1932. 

Solubility of Petuoleum in Liquid Sm.t tm Dioxide. 
j Zwtter, uxs<! OjmbU, ID’Jri,| 

Mixtures of known amounts of the two products were scaled in resistance glass 
tubes and the temperatures determined at which a homogeneous mixture or slight 
clouding occurred. The S 0 2 consisted of 98,80 % SU 2 , o/d> % U 2 <> and 0.67% 
oily residue. The petroleum was an American commercial Rumple which began 
to boil at 176°; 3 o .9 % distilled at xy^-voo* 1 , 47*9 % v f > u and i 5 .G % 

1 V‘ 

at 225 °-a 5 o°. The d 18 «= 0.8102 and n ™ t.4G1 4 * 


t* or 

Per cent 

t” of 

I*«»r cent 

t of 

cent. 

DemlxhiK. 

Cetrotenm. 

UemUiim. 

XUitrotmttu* 

U‘*mni«>x 

I'HroUnur 

— 12 . 6 . . 

. . 0 . 6 

4 . 4 . 0 ... 

, to 

t 3. t h, . . 

73,6 

-+-13. 0 .. 

. v..4<> 

4 'Lo, # . 

29.3 

i.o. . 

79.0 

24.5.. 


38. 

4H. 1 

* 0 , >. 

8 ’>. l 

36.0. 

. H. Vj 

34.2)... 

vet. ■’> 

■ » l. >. 

86.7 

■H) • "■’> • 

11.14 

.. . 

li !.() 




The solutions were colored yellow to brown. At lowest concentrations of S 0 2 
a brown resin separates. 

The above experiments are criticised by Fontein, 19.FI who points out that the 
water present in the S 0 a affects the temperature of tiemixing. 

The use of sulfur dioxide in the refining of petroleum in dkeusiod in detail by 
Edeleanu, 1923. 


PARAFFINS. 

Data for tire solubility of several samples of paraffin in u large number of solvents 
are given by Sachanen, 192/). The samples of paraffin varied in melting-point 
from 4 i°“ 42 °, 53 1 / 2 °“ 55 °, 56 0 - 57 °, 57 °- 58*/ 2 and 7H W **H(^ < ^ The solvents included 
benzine, kerosene, paraffin oil of several densities, machine oil, ma/.out (containing 
and free from paraffin) benzoin, abs. alcohol, methyl alcohol and iso amyl alcohol. 
In each case the solubility begins at less than 1 percent at a temperature of0° 
or less and rises very rapidly to 5 o per cent or more with increase of temperature 
to about 5 o°. 
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PARAFFINS 


Solubility op Paraffin Wax in Puri Hydrocarbons. 

(Weber and Dunlap, 1928 .) 

The sample of paraffin wax was carefully recrystallized three times from 
benzene. That part which first crystallized was taken for the next crystal¬ 
lization each time. The final sample was about 25 percent of the original 
‘amount. This product undoubtedly contained several constituents. Its melting 
point was 56° and density at 20/40 0 = o.775« The hydrocarbons were very 
carefully purified. 


Hydrocarbon 

. . . 20 0 

(ins. 

Paraffin 

dlssolvecUper lOOcc Hydrocarbon at: 

b.pt. d 

rr 

5 ° 

10° 

16 ° 

20° 

28 ° ' 

n Pentane 

36.1-36.3 O.631 

— 

— 

5-11 

6.94 

9.53 

17.16 

n Hexane 

68.9-69.2 O.661 

2.77 

3-69 

4.81 

6.07 

8.31 

10.23 

n Heptane 

98.2-98.4 O.684 

1.37 

2. l8 

3-55 

5.06 

7.18 

14.36 

n Octane 

124.5-134•6 0.706 

0.99 

I.69 

2.90 

4.24 

5*93 

11.66 

Iso decane 

159.8-160.1 0.721 

— 

0-94 

1.44 

2.74 

4.98 

9.17 


The curves of solubility of a commercial paraffin wax from mid-continent 
crude petroleum, and of several samples obtained by repeated fractionation 
of this paraffin, in petroleum ether and in a number of mid-continent pet¬ 
roleum oils of varying viscosities, are reported by Sullivan, McGill and 
French, 1927. It was found that the solubility of paraffin waxes increases 
as the melting point of the wax decreases. The solubility decreases with 
increasing viscosity of the solvent. These differences were found to be 
less at the lower temperatures. 

Determinations of the solubility relations of commercially refined paraffin 
waxes in petroleum distillates are reported by Berne-Allen and Work, 1938. 

It was found that the average boiling-points of the petroleum fractions and 
the melting-points of the paraffin waxes are directly related to the molecu¬ 
lar weights of the solvents and solutes respectively. An empirical equation 
was established to express the relationship between'm. pt. of the wax, b. pt. 
of the solvent and the solution temperature equilibrium. 

Solubility of Ozokerite Paraffin of Melting Point 64°-65° and 
S r. Ok. at 20° « 0.917 in Several Solvents at 20° 

(Pawlewski anil Filcmonowias, 1888.) 

Gtm. Paraffin per too Gms. Paraffin per too 


Solvent. 

Grin. 

Solvent. 

a*. 

Solvent. 

Solvent. 

Gm a. 
Solvent. 

cc. 

Solvent. 

Carbon Disulfide 

12,99 



Acetone 

O. 2()2 

0.209 

Benzine, boiling below 75 0 

n ■ 7 J 

8 

48 

Ethyl Acetate 
“ Alcohol 

0.238 

Turpentine, b. pt. 15H 0 —x06° 

6.0b 

5 

21 

O. 2 IQ 


Cumol, com. b. pt. i6o° 

4 ,26 

3 

3 

71 

Amyl Alcohol 

0.202 

0.164 

“ frac. i5c°-x6o° 

3 09 

30 

Propionic Add 

O. I()3 

Xylene, com. b. pt. 13 5°-143° 
frac. i35°-i3o 

3-05 

3 

43 

Propyl Alcohol 

0. r4r 


4 39 

3 

77 

Methyl Alcohol 

0.071 

0.056 

Toluene, com. b. pt. io8°~i io° 

3,88 

3 

34 

Methyl Formate 

0.060 

“ frac. io8°-io9° 

3 O' 

3 

41 

Acetic Acid 

0.060 

0.063 

Chloroform 

2,42 

3 

1 

61 

“ Anhydride 

0.025 

Benzene 

T . t)0 

75 

Formic Acid 

0.013 

0.015 

Ethyl Ether 

Isobutyl Alcohol, com. 

M )5 

0.285 

0 

228 

Ethyl Alcohol 75% 

0.0003 


Freezing-point data for mixtures of paraffin and naphthalene and paraffin 
■f stearin are given by Palazzo and Battelli (1883). 
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CELLULOSE ESTERS 

Solubility of Cellulose Esters in Various Organic Solvents. 

( Mardles, 1023 .) 

u Cellulose esters dissolve in numerous organic liquids to form clear, viscous, 
colloidal solutions, from which the ester can be recovered unchanged. Some liquids 
appear to be better solvents than others, dissolving the cellulose acetate more 
rapidly and yielding less viscous solutions. Similarly a mixture of liquids often 
forms a better solvent than either taken singly. ” Saturation cannot be obtained in 
the ordinary way on account of the rapid rise of viscosity with concentration. 
The author has chosen a method based upon the observation of Schtttzenberger 
(Compt. rend., 68, 814, 1869) that the triacetate of cellulose dissolves in nitrobenzene 
on warming and precipitates in a gelatinous form on cooling the solution. u The 
method of observing this transition temperature of the dispersion medium, from 
a complete solvent to a partial or non-solvent, has been used to appraise the relative 
solvent powers of liquids for cellulose esters. The point of precipitation is marked 
by the appearance of turbidity or opalescence, as in the case when a mixture of 
liquids is cooled below the temperature of complete miscibility, indicating the 
transition from a true solution to a coarse dispersion. *' About 5 cc. of a solution 
of a concentration of 5 grams per too cc., contained in a test-tube, was cooled with 
stirring, and the temperature noted at which opalescence appeared. 


Results for (Cm On O3).»», believed 
Results for Cellulose. Acetate (Rhone), to be Cellulose Chlor Acetate. 


t u of opalcsmteo 
for a conmUratRm 
Solvent. of 6 pn. per iw> ce. 

Solvent. 

1* of opulcscanec. 
for m (HmcPtitruUoa 
of ft fin. per 100 cc. 

Benzyl alcohol. 

u 5 ° 

Amyl benzoate. 

. . . 90” 

» . 

35 

Benzyl alcohol. 

.... f >7 

Cyclo hexanoh. 

% • 95 

Tolyl alcohols. 

- 75 

0 Methyl cyclo hexanol. 

109 

Methyl butyrate.. 

.... lrssthan -65 

p Methyl cyclo hexanol, 

1 1 5 

Tolyl ethyl ethers... 

.... no 

m Methyl cyclo hexanol. 

1 93 

Cresyl methyl ethers,. 

ivA 

Cyclohexanone. 

.. -17 

Tolyl methyl ethers... 

.... 70 

Cresyl acetate. 

4 ^ 

Amvl acetate......... 

.... ho 

Phenyl acetate. 

33 

Diacetone alcohol..,.. 

V 

Tolyl alcohols. 

47 



Cellulose nitroacetate in benzyl alcohol (5 gm. per urn cc.) gives opalescence at 
and at higher temperatures, depending upon the nitrogen content of the sample. 

The author-found that for very dilute solutions the temperature of opalescence 
rises with concentration, but eventually remain nearly constant over a wide range 
of concentration, and then falls with further increase. 

Data for the solubility in binary and ternary systems of solvents are also given 
An indirect method of determining the solubility consists in comparing t he effect 
upon various solvents of the addition of different amounts of an indifferent miscible 
non-solvent, such as petroleum ether, upon the temperature of precipitation of the 
cellulose ester. Thenon solvent, which was usually the hept ane fraction of petroleum 
spirit, was added from a buret to about 5 cc. of the solution (of 5 gins, per 100 cc.) 
contained in a test-tube kept at ao°, untill the incipient turbidity persists. An 
extensive series of such measurements is given. 
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NITROCELLtTLOSE (Soluble Pyroxylin, Tetra and Penta Nitrate). 

Solubility in Ether-alcohol Mixtures. 

(Matteoschat, 1914; see also Stepanovv, 1907.) 

A sample of gun cotton containing 12.95% N was used. The compound was 
first covered with alcohol and then the amount of ether to yield the desired com¬ 
position of solvent was added. Lower results were obtained with ready prepared 
ether-alcohol mixtures. 


Ratio of 

Gms. Gun Cotton Dissolved per 100 Gms. Solution in Mixtures Prepared with: 

Ether : Alcohol. 

99.5 Vol. % Alcohol. 

95 Vol. % Alcohol. 

90 Vol. % Alcohol. 

80 Vol. % Alcohol. 

i : 2 

34-4 


. . . 


1 : 1 

5 2 -3 

42.3 

28.7 

I4.2 

2 : 1 

40-5 

S 2 -4 

53-9 

45 

3 ; * 

2 5 

42.4 

53 

57-5 


NITROCELLULOSE. 

Experiments upon the solubility of nitrocellulose in mixtures of alcohol and 
ether are described by de Bruin, 1921, and in mixtures of alcohol and ethylacetatc 

by Wilkie, 19*21. It was found by de Bruin that the solubility decreased as the 

per cent of nitrogen in the sample increased. .'184 samples were tested with the 
following results. 

Mean per cent of N.. 1 1 .38 r,>.. \>f> iv>,.4 > la.fi/j r>..74 iv >.8 > r 2.9 3 i.'Lnj 

Mean solubility. 97. ) 8“>.f> (>(>.8 48 • ’>■ 14 • 8 ‘>.’1.8 8.2. 

The exact terms in which the results arc given are not-stated. The solvent 
consisted of approximately 33 vol. per cent C 2 ll 5 (HI and 66 vol. per cent (G a IT 6 ) 2 0 . 
It was found by Wilkie that, four different samples of nitrocellulose each showed 
a slight maximum solubility in a mixture of about Co per cent ethyl acetate in 
alcohol, but the differences between the several samples were greater than the 
variations in solubility of any sample, in increasing concentrations of ethyl acetate 
in alcohol. 

TURPENTINE OIL 


Solubility in Ethyl Alcohol. 

(VcJws and Mouline, 1904, 1905-06.) 

Spirit of turpentine and absolute alcohol are miscible in all proportions and the 
mixture may he cooled to a very low temperature without ceasing to be homo¬ 
geneous. In the case of alcohol containing a small amount of water, the mixture, 
which is uniform at ordinary temperature, separates into two layers when cooled. 
The following data were obtained for mixtures of 98 vol. % alcohol (** 0.968 gm. 
C2H5OH per I gm. aq. alcohol) and'spirits of turpentine and for mixtures of 95 
vol. % alcohol (« 0.924 gm. C'afUOfi j>er 1 gm. aq. alcohol) and spirits of tur¬ 
pentine. 


Results for 98 Vol. % Alcohol. Results for 95 Vol. % Alcohol. 


/* -— 1 

V of 
Separu- 

Gms. 98 Vol. 
% Alcohol 
per too Gms. 

V of 
Sejmra- 

Gms. 98 Vol. 
*'(> Alcohol 
jmt too Gms. 

r . 1 ■ ■ 

t* of 
Scpara- 

Gms. 95 Vol. 

% Afcohol 
|H*r too Gms. 

t 0 of 
Separa¬ 
tion. 

Gms. 95 Vol. 

% Afcohol 
per too Gms. 

tion. 

Mixture. 

turn. 

Mixture. 


Mixture. 

Mixture. 

- 35-6 

2.7 

— 20.9 

32 .() 

+20.7 

2.4 

29.6 

48.3 

-23 

4.8 

— 26.1 

42.6 

42.2 

3-4 

23*0 

52.8 

— 20.9 

9-5 

-3° 

48.2 

53 

7.2 

16.3 

6l .4 

-18.1 

13*2 

- 45-3 

5 » 

53 *i 

10.2 

-IS"- 5 

76.6 

-17.8 

16 

-79.2 

7 i -9 

44 

20.3 

-24 

81.1 

-18.8 

24.4 



37 * 2 

30.6 

-63 

87.1 


Data in regard to the sample of spirits of turpentine which was used, arc not 
given. 
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■»? v *0 aur, *#4 th** pf#r ipitability 
to jfio.mm dissolved 
. ..,, r t. y 1 hr .n44 4 tiiis of urifiyl alcohol 
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Cx^x^x 

EDESTIN. 

Solubility of Edkstin in Aqueous Solutions at &. y Kodaina, 1922 .) 


Crystalline edestin, prepared from hemp seed l>y the method of Osborne, was 
used. Into a series of basks, o.o 5 gm. odes tin and id ee. portions of aqueous HC 1 
or Na Oil solutions of various concentrations w<ye placed. The mixtures were 
kept in a thermostat at :>, 5 0 for 3 o minutes. The pu was determined by Clark’s 
method. The mixtures were filtered and the dissolved odes tin in the filtrates 
determined nepheVometrically. The results show that edestin dissolves as the HC 1 
salt in solutions more acid than />u 5 .y and as the -Na Oil salt in solutions more 
alkaline than />u 8.0. Between /m 5 .9 and 8,0 Hie amount dissolved could not be 
detected by the nephelometric met hod. The iso electric point of edestin is at p\\ 5.9. 
Neutral Na Cl solutions dissolve edestin only when the concentration of Na Cl is 
greater than 2.0 normal and the acidity of the solution not more than pn 5 .9. 


EDESTIN and Edestin Salts. 

Solubility in Aq. Salt Solutions at 25°. 

(Osborne ami Harris, 1905.) 

The determinations were made by shaking an excess of the air-drv preparation 
with 20 cc. of the salt solution, allowing the globulin to settle and determining 
nitrogen in 10 cc. of the dear supernatant solution. The edestin or edestin salt 
was calculated from the N. The results are given in the form of curves. The 
following figures were read from the curve for the solubility of neutral edestin in 
aq. NaG. 

Gms. NaCl per 20 cc. Solvent — > o. 468 0.585 0.702 o. 818 0.935 
Gm. Edestin per. 20 cc. Sat. Sol. 0.25 0.55 0.92 x.25 1.45 

Curves are also given for the solubility of edest in in aqueous solutions of many 
other salts and of the solubility of edestin chloride, bichloride and sulfate in aq. 
sodium chloride solutions. 

100 gms. pyridine dissolve 0.07 gm. edestin at 20-25°. (Dehn, 1917.) 

100 gms. aq. 50% pyridine dissolve 9.05 gm. edestin at 20-25°. “ 


ZEIN (Protein from Corn). 

Solubility in Aqueous Alcohol Solutions at 25°. 

(GaleotLi and Giampalmo, 1908 ) 

Dry powdered zein was added to the alcohol + water mixtures and the solutions 
kept at 25° and shaken frequently during 24 hrs. The removed undissolved resi¬ 
due was dried to constant weight and weighed. 


Vol. % C a HftOH 
in Solvent. 

Gms. Zein jK*r 

voi. % cyijOH 

Gms. Zein per 

too Gms. Sat. Sol. 

in Solvent. 

100 Gms. Sat. Sol. 

IO 

O.05 

60 

18.57 

20 

O. II 

70 

19.87 

30 

O. 21 

So 

7.81 

40 

0.51 

90 

4 - 5 i 

50 

^•43 

100 

0.02 


Similar results are given for the solubility of zein in mixtures of CalhOII + HaO 
+ CHCh at 20° and C1H1OH 4 * HaO + acetone at 25°. 



gliadin. 

Solubility of Gliadin in Aqukous Solutions of Acids at 

( Tnguo. U)2.» j 

The "liadin was prepared from wheat flour hy the method of Osborne. Ona 
gram per 100 ce. of aqueous acid, containing *> drops of toluene, were constantly 
shaken for 8 hours. The mixture was allowed to stand over night and t he nitrogen 
determined in too cc. of the clear filtrate. The factor r >-7 was used to convert 
nitrogen to gliadin. 

(.rams of f.ll.oHn per 1 <»o re. of sal, solution In a<{. 


Normality of 
j. add solution. 

ii u. 

“ ' n, so ; 

~ X,llir " .Ml, 

coon. 

I .0 

0.0 V>o 

0 ,<>d t > 

O. 


0.1 

0 odd 1 

0.07 j 1 

O. 

id‘Vi 

0.01 

0.1 U)7 

0. 1*08 

0 , 

. 1 “top 

0.001 

0.1 S r >7 

<». i >ti » 

O , 

,1117 

0,0001 

0 .oqtki 

0,0890 

O, 

,<>8 id 

0.00001 

0.0700 

0,07 ! d 

O, 

,07(11 


Since the method of preparation and purification has a great deal to do with 
the physical and chemical characteristics of proteins, the author determined the 
solubility in aqueous H Cl, of three samples of gliadin prepared by slight modifica¬ 
tions of the method of preparation. 

<»M* UMUtlUi HH* (C, '*<*1 \o|t(ti«Mt 


Normality of 
aqueous It 01. 

Sample V l 

sample N** 

Sample V 

r .0 

0.04qd 

0.0>>0 

0.0/1 \ > 

0. 1 

0.0 >8 \ 

0,odoo 

0 (id | J 

0.01 


0, 1 *97 

0. •» i>8 

0.001 

o.*nj« 

0. \ * »\ 

0.1970 

0.0001 

0.idqq 

0.1oH t 

0.0{ V* 

0.0000 I 

0.09 VI 

0 , 09 in 

0 ,<»•♦(»» 


The author also gives data which show that : 

Moist gliadin is about twice as soluble as dry gliadin. 

The amount of gliadin dissolved varies directly with the amount of excess of 
solid material used for preparing tin* saturated solution. With “Vo gins. per too cc 
of solvent there is from 3 to \ times as much dissolved as when i.o gm. per too cc. 
is used. 

The solubility increases with time of shaking tip to about 77 hours. 

The maximum solubility occurs at />» > to \ and the minimum at /*» d.'V 

Gliadin is slightly soluble in aqueous sodium carbonate solution, with maximum 
at about 0.009 molar. 

The solubility in aqueous solutions of neutral salts is only about 0.00r gm. 
per too cc., except with Mg 0 l a solutions, in which it may reach o.oH.J gm. per 100 cc. 
in concentrated solutions. 

Gliadin in quite soluble in aqueous methyl alcohol; the maximum being 
gms. per too cc, in alcohol of 70 volume per cent. 

SoUJBlUTY OP*GUADIN IN AcjtlttOtift Sol.t? I'lONS Of Ivt'H V l Af.UOffOL. 

I OH! <U*tf VlnlM-rg, |*>X» 

Solutions of gliadin and the solvent in sealed t ubes warmed to hi*\ were cooled 
very gradually and the temperature observed at which turbidity appeared. For 
each solvent this temperature was practically independant of the gliadin concen¬ 
tration. 

I t mt* **| ,!»»« .• Ml (lit Mila t III 4*1 **f 

Conmilnillon ul 4 »lim!iu —. -i i .. .— 

In gnu*. pi*«* |0«) rius Milullon ,m V«») jn*r r»*i«i mi \ *»| (h i m<mi :«» \ **! .}*»■»• mil. 

o.r to ().■#* ~~ V* i“to»0“ to —**1° 

o./| to w>.o + '>”lo+H“ 1**to • »“lo 8 (> 



Mi 


cao« 

Turbidity Temperatures of 2.5 per cent Gliadin Solutions in Aqueous 
Mixtures of Ethyl, Methyl and n Propyl Alcohols. 

( Dill and Alsberg, 1925 .) 

Determinations were made with five different samples of gliadin, and for one 
of these samples, with the three different alcohols. In every case the amount of 
gliadin present was the same, namely, - 2.5 gms. per too gms. of the solution. 


Temperatures at which iiiriildlty appeared in •Lo per cent solutions of 



Gliadin 

Gliadin 

Gliadin 

Gliadin 


Gliadin N 0.3 A in 


Vol. per cell L 

NO. l in 

NO. 2 A to 

N 0 . 2 B iti 

No.uBin 


-— - — 


of Alcohol. 

aq. C a II s OII 

aq.CaHgOH. 

nq. <;,rr,ori. 

aq. C.H s Oir. 

aq. C a ri s OII. 

aq. CIIjjOH. aq, 

.w<: 4 ii 7 o 

5.0 


— 

— 

— 

66 

704- 

704 - 

7.5 

...... 

— 

— 

— 

56 

70 


10.0 

— 

— 

— 

— 

44 

58 

2.8 

20.0 

— 

<— 

— 

— 

33 

.0 

‘7 

3o 

33 

2.9 

32. 

2.7 

•‘.4 

34 

6 

4<> 

2.3 

I<) 

2,1 

i8 

16 

2.1) 

—3 

5 o 

1 3 

9.5 

12 

9 

7.5 

*2. 1 

—6.5 

55 

11 


IO 

6.5 

4 

— 

—6 

60 

8.5 

4.5 

7.5 

5 . 5 

2 . 

i3 

—3 

65 

10 

5 . 5 

9 

6 

2 . 5 

10 

— 

70 

1 5 

9.5 

1 3 

l ! 

5 

12 

1 4 

80 

4* 

3.5 

38 

35.5 

.3 1 

*9 

61 

82.5 

«... 



— 

U 


70 !■• 

85 

— 

— 

— 

— 

5) 

*>■9 

— 

90 

— 

—• 

— 

— 

70 t 

70 i 

— 


« The phenomenon appears to be one of peptization rather than of true solution ». 

The authors also give determinations of the solubility (peptization) of gliadin in 
aqueous solutions of other compounds. The results show the minimum concen¬ 
tration (mots, per liter) of each compound in water, capable of holding gliadin in 
solution at ao°, as determined by dilution. KSCN, i,o(>; NH 4 SCN, 1.09; Kl, 
about 5 .o; Urea, a.o 3 ; CH t OH, 12.1 ; C, U 5 OH, 5 . 8 ; n C* U 7 OH, 2.28; -isopropyl 
alcohol, 4*71 chloral hydrate, 3 . 0 . 

CASEIN. 

The solubility of Casein in water at its iso electric point (pH 4.6) 
is 0.11 gms. per liter at 25°. (Cohn, 1022, 1023.) 

Solubility of Casein in Dilute Solutions of Sodium Chloride at 18 22 °. 

(Hyd, 1917.) 

An accurately weighed amount of highly purified casein was dissolved in an accu¬ 
rately measured amount of CO s free NaOII solution, in an apparatus provided with 
an efficient stirrer and into which measured amounts of standard Na OH and HC 1 
solutions could be introduced from burets. Provision was made to prevent the 
introduction of CO*. An amount, of H Cl equivalent, to the Na OH present was 
added. If too much casein was present the opalescence and precipitation occurred 
before the neutral point was reached. If, on the other hand, too little'casein was 
present more acid could be added than corresponded to the used amount, of Na Oil 
without causing opalescence, fly alternate additions of Na OH and II Cl the 
point could finally be obtained where the last added drop of HOI just produced 
opalescence. A series of such determinations gave the following results : 


Mol* NaGl. 

Gills. ( UM'iU 

MU 

»N Ntd.l 

Casein 

Mots. NaCt 

Gius. Gusein 

per liter. 

per liter. 

per liter. 

per liter. 

per liter. 

per llur. 

o.o3653 

0.64 

O. 

I t IqO 

3.46 

0.16054 

I.87 

0.06900 

1,43 

O. 

12 ioH 

3.37 

0. f 7 47<> 

1.65 

<>•<>7944 

i. 86 

O 

I 2(>4 5 

3. II 

0.1852,5 

1.55 

0.09/9'. 

2,48 

0. 

rill I 

*>•97 

0.2.0227 

1.5o 

0.(>9^50 

2 68 

O. 

1 3619 

2.82 

0.2.2.83<) 

i.4o 

O.IOI89 

2.87 

0 . 


2.5 2 

0.2.3392 

1.3q 

0.I06i3 

3.2.5 

O . 

1 56-6 

2.00 

0.2,72, 15 

I .32 




Solubility op Acid Precipitated Casein in Aqueous Salt Solutions. 

(McKee and Gould, 1938 .) 

The sample of casein was prepared by precipitating skim milk with HCl at a 
pH of 4.1. Since the solubility of casein varies with the excess present in 
contact with the sat. solution (thus showing the non-homogeneity of casein), 
all determinations were made with $ gms. per socc of solution and 0,2% phenol 
was used to prevent bacterial decomposition. All determinations were made at 
pH 4.6, the iso electric point of casein. The amount of dissolved casein in 
the filtered saturated solution was determined by precipitation with acetic 
acid at 35-40°> allowing to stand over night, filtering, washing, drying and 


weighing. 

Ocro. Casein 

dissolved per 100 gms. 

solvent at; 

Aqueous salt solution 

' 16° 

30® 

46° ' 

5.0% Sodium cymene sulfonate 

3.0480 

5-9390 

9.6753 

7.5% " 

5.3999 

8.0197 

— 

2.5% Potassium thiocyanate 

1.7850 

2.'$089 

3-4201 

5.0% 

3.5490 

— 

— 

5.0% Sodium benzene sulfonate 

0.9778 

1*9331 

3-0486 

10.0% 

3.3070 

2.7450 

4.8202 


Solubility of Casein in Aqueous Solutions of Salts and Acids, 

(von Euler and liucht, 1023 .) 

An excess of casein was shaken with 5 o cc. portions of the aqueous solutions 
for 2 or 4 hours. The temperature is not stated. The dissolved casein was 
determined by the addition of sodium acetate or acetic acid and filtering .the 
precipitate and drying in a vacura over II a S 0 4 , and then in an ordinary desiccator 
over solid Na OH. 

Concentration Gms. Casein Concentration Gms. Casdln 


Solvont. 

of solvent In 
mols per liter. 

dissolved 
per 50 cc. 

Solvont. 

of solvent In 
mol* per liter. 

dissolved 

per 80 ee.. 

Aq. sodium tartrate. 

0. qo 5 

0.0236 

Aq. chlor. acetic ae. 

0 , 0()5 

0. o.Vi 3 

» 

. 0.010 

0.0264 

» 

O.OIO 

«•>899 

» 

. 0.020 

0 . 073 l 

» 

0.020 

0.700 

» 

. 0.100 

0 , 2.544 

» 

0 o 5 o 

I .0 1 

Aq. tartaric acid... 

. o.oo 45 

O.o48o 

5 o •/♦ Aq,C 3 H>OHsoI 



» ..., 

. 0.009 

0.0943 

of chlor acetic add. 

. O.002 

o.oo 33 

» ... 

. 0,018 

0.i608 

» 

. 0.00 5 

o.o 444 

» ... 

. 0.026 

0.2173 

» 

. O.OIO 

0,0682 

» ..., 

. 0.046 

0.3363 


. O.020 

0,0894 


Results are also given for the solubility of casein in chlor acetic acid solutions in 
aqueous 4^-6 % and 58.6 % OH. In these cases the amount of chlor acetic 
adsorbed by the undissolved casein was also determined. Similar experiments 
were also made with solutions of a brom propionic acid in aqueous 42.0 % C a 
and a series of determinations was made with 0.1 normal monochlor acetic acid 
in 4^.6 % aqueous C a H 5 OH to which increasing amounts of casein were added. 

100 gms. abs. alcohol dissolve 0.28 gm. casein at so-aS* (Puehnr and Dehn, 1921 .) 

» quinoline » 0.38 » m w ,» 

» equi molecular mixture of alcohol and quinoline dissolve 0.9a gms. casein at ao-aS*. 

100 gms. H 2 0 dissolve 2.01 gms. casqin at 20-25°. (Pehn, 19x7.) 

100 gms. pyridine dissolve 0.09 gm. casein at 20-25°. u 

100 gms. aq. 50% pyridine dissolve 0.56 gm. casein at 20-25°. “ 

An abstract of experiments on the solubility of casein in dilute acids is 
given by Van Slyke and Winter (1913). Results for the solubility of casein in 
aqueous solutions of KOH, LiOH and Ca(OH)* at various temperatures, are given 

fov Rnhftrtsnn 
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C,H,0, 

gelatin 

Solubility of Gelatin in Water and in Aqueous Solutions 
OF Acids AND Bases AT 15 °- 17 °. (Fairbrother and Swan, 1922 .) 

One gram quantities of gelatin in 3/4 inch squares were place in conical flasks 
of a5o cc. capacity together with a few crystals of thymol and ioo cc. of the aqueous 
solution. The flasks were shaken gently once each day for ten days. The super¬ 
natant liquid was filtered through paper and the first two 20 cc. portions of filtrate 
were rejected. The third 20 cc. portion was neutralized, using methyl red as 
indicator. It was diluted to 4 o cc. with H a 0 and :io cc. of a i % solution of tannin 
were added The precipitate was kept at o° for 1/2 hour, filtered upon a tared 
filter, washed with water to remove excess of tannin arid then dried at ioo 0 and 
at io 5 ° and weighed. The method was controlled by means of determinations 
upon quantities of gelatin between 0.001 and 0.080 gm. per 20 cc. The sample 
of gelatin employed for the solubility determinations was Coignet’s Gelatin Extra 
(Gold Label). It contained 2.2.4 % of ash, 16.7 % H a 0 and a 1 % solution had 
p n = 5.6 at 20°. 

Solubility in water : 

t". «\ 1SM7*. IH". a. 2 !>\ 

Gm. dry gelatin per 100 cc. sat. sol. 0.02 o.of> 0.07 0.10 


Solubility in Aqueous Solutions of : 
Hydrochloric Acid. Sulfuric Acid. 


Concentration of II Cl 



Coneentrntlon of 11 * 80 ^ 


mob. per liter 

Gm. Gelatin 


mob per liter 

Gm. Gelatin 

Initial. 

Final. 

final liquor. 


Initial. 

Filial. 

final liquor. 

0.0002 


o.o 3 


0.0000 


0.()6 

0.0010 


0.01 


0.0001 

. 

0.04 

0.0020 

0.0006 

0.02 


0.000 5 


o.o 3 

o.oo 5 o 

0.0<MK) 

0.0 3 


0.0010 

0.0002 

0.04 

O.O067 

O.OOl<) 

0. o5 


0.002.5 

o.ooo 5 

0.07 

0.0100 

o.oo 38 

0.06 


o.oo 5 

0.0016 

0.07 

0.0200 

0.0! 3 /| 

0.08 


0.010 

0.ooC 3 

0.09 

0. o 5 o 

0.045 

0.10 


0.02.5 

0.0219 

0.11 

0. 100 

0.097 

0.14 


o.o 5 o 

0.0472 

0.1 4 

0.200 

0.1986 

o.n 


0. IOO 

0.0995 

0 . 2,3 

o .5 00 


I .00 (rr 

all) 

0. v. 5 o 


1.00 (= all) 

Nitric A(u"d. 




Acetic Acid. 


Concentration of IIN 0 3 



Concentration of CU^COOII 


mob. per liter 

Gm*. gelatin 


mob. per liter 

Gins’, gelatin 

' —. - 

.. ii —— 

per 1 otter. 



.. — 

per 100 ee. 

initial. 

Final. 

final liquor. 


Initial. 

Final. 

(Inal liquor. 

0.0000 

— 

0.04 


0.0002 

— 

o .<>5 

0.0002 

— 

0.02 


0.0010 


0.04 

0.0010 

— 

0.0 5 


0.0020 

v 0.0002 

o.o 5 

0.0020 

0.000*1 

o.o 4 


o.ooSo 

O.OO27 

0 .65 

o.ao 5 1 

o.ooi 3 

o .<>5 


0.0100 

O.OO72 

0.06 

0.0102 

o.o»4<) 

0.07 


0.0200 

0.0 I 52 

0.06 

0.0202 

0.01 ‘ft 

0.09 


o.o 5 o 

0.0.40 r 

0.06 

<>.o5l2 

0.0461 

0. 12 


0.100 

0.082r 

0.07 

0.1024 

0.0982 

0.14 


0.200 

0.1675 

0.09 

0.204# 

0.2019 

0.2 1 


0, “)(>() 

0.422 

0.1 4 

0 . 5122 * 

— 

1.00(= 

= all; 

5.000 

— 

• i .00 (=s all) 

The gelatin in 

thin .solution 

gave a turbid red 

liquid j>r< 

ibalily dm* to 

the xanthoproteic 


reaction. 
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Solubility of Gelatin at 16 - 17 ° in Aqueous Solutions of : 


Potassium II\ <lrox\<lt*. 

Sodium 

Hydroxy 

(le. 

Concentration) of KOH 


Concentration 

of Nil Oil 


molx. per liter 

dim gelatin 

moth, per liter 

Cuts, gelatin 

... 

-——~ 

per I'lnce. 

. 

. —— 

per itvo cc. 

Initial. 

Final. 

final liquor. 

Initial. 

Final, 

Ilnal liquor. 

0.0010 

— 

0. <>6 

0.0000 

— 

0.0.5 

o.oo 5 o 

O.OOld 

0.07 

0.0020 

— 

o.o 5 

0.0062 

0 , 002,4 

0,07 

0.0020 

O.OOir 

0.06 

0.0100 

0 . 00,52 

O. IO 

0.0062/) 

0 . 007,4 

0.07 

0.0 iv. 5 

0.0066 

0.12 

O.OIOO 

0.004Q 

0.08 

0.0211 

o.oi.iy 

O. IQ 

0 . 017.5 

0.0068 

0. n 

0.025 

0.0178 

0.71 

0,020 

0.01 35 

0. t8 

o.o 5 o 

o,o3t)7 

0.42 

o,ov .5 

0.0188 

0,77 

0.100 

— 

J .00 (s?; all) 

I .0 )0 


t .00 (= all) 


Solubility or Gelatin in Watbk. 

(Mardles, 1930 .) 

One gram portions of Coignet *s best quality gelatin leaf were allowed 
to soak in ioocc of water at the several temperatures with occasional 
shaking, for a period of one to two days. The supernatant solution was 
analyzed by precipitation with 3% tannic acid solution and estimating 
the content of gelatin from the volume of the precipitate centrifuged 
under controlled conditions. 


.0 

Qns. Gelatin per 

rO 

Oku Oflatln per 

r o 

(to. Gelatin per 

t 

lOOcc sqlution 

t 

lOOcc solution 

t 

100 cc solution 

10 

0.030 

24 

0.200 

28 

0.725 

15 

0.055 

26 

O.630 

29 

0.725 

20 

0.080 

27 

0.700 

30 

0.870 


At 26° and above the swollen gelatin broke into small fragments and 
there is a possibility that a part of it dispersed in the gelatin solu¬ 
tion in the form of a suspensoid. The results show that at about 26° a 
rapid rise in solubility occurs. 

Solubility determinations with amounts of gelatin other than one gram 
per 100 cc are markedly different. Thus with 0.1 gm. gelatin per liter 
at 15° the solubility was found to be 0.00s gm. per 100 cc and with 4.0 
gms. of gelatin per 100 cc it was 0.160 gm. per ioocc. The previous 
experiments of Mellanby, 1905 , of Cohn, 1922, and of Sorensen, 192s, on 
this property of proteins are described. 

The author also gives results on the rate of solution of gelatin, its 
precipitation from solution with falling temperature and the influence 
of additions of organic compounds on its solubility. 

The following results were obtained for the solubility of gelatin dis¬ 
solved from one gram portions by ioocc of water containing alcohol and 
glycerol respectively. 


Vol.% alcohol das. gelatin dissolved 
In aq. solvent per lOOcc 


Vol.% glycerol Ons. gelatin dissolved 

in aq. solvent per lOOcc 


0.029 

0.031 

O.032 


0.0 

10 

20 


S 

10 

20 


0.030 

0.025 

0.015 
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SOLtJBILITT OF GELATIN IN WATER. 

(Poutllov, 1935.) 

Sheets of gelatin were weighed and immersed in water at constant temp¬ 
erature. After attainment of equilibrium, measured portions of the aqueous 
solution were removed and evaporated to dryness in weighed dishes and the 
residues dried at 90°-ioo° and then in a desiccator and weighed. The 
gelatin sheets which were removed from the water were dehydrated with the 
aid of alcohol and of ether and weighed. They were then immersed in a 
fresh portion of water and the above procedure repeated. This was done 
for a third time. 

The successive amounts of gelatin dissolved are as follows: 


Weight of 

Ons. gelatin dissolved at 16 ° 

Qns. gelatin subsequently 

gelatin 

per 

100cc solution 


dissolved at 22° per 

sheet 

/ 1st 

2nd 

3 rd x 

100cc solution 

0.5628 

0,0752 

0.0060 

0.0013 

0.1290 

O.4382 

0.0490 

0.0047 

0.0012 

O.O942 

0 . 400 S 

0.0421 

0.0035 

— 

0.0821 

O.291O 

0.0399 

0.0031 

0.0005 

O.0582 


The gelatin after the third extraction with water at 15 0 was used for a 
similar experiment at 22 0 with results shown in the table. It was also 
found that although the residues obtained by evaporation of the solutions 
.saturated at 15° redissolved completely in water, those from the solutions 
saturated at 22 ° did not redissolve. It was concluded that the gelatin 
which dissolves at is 0 differs from that which dissolves at 22 0 and thus 
that micels of different chain length (mol. wt.) are present. The solu¬ 
bilities and the stability of the sols of gelatin depend upon the content 
of the fraction of lower molecular weight and increases in proportion to 
the amount of this fraction present in the gelatin. The author does not 
refer to the previous work of Mardles, 1930. 

Attempts to determine the distribution coefficient o£ gelatin between 
water and cresylic acid (a mixture of cresols) are described by Woodman 
and Gallagher, 1929. The system is complicated by the fact that it yields 
emulsions. It is concluded that gelatin is in a colloidal condition in 
both solvents. 

The curious circumstance was observed by Larson and Greenberg, 1933, 
that gelatin is soluble in 99-5% Acetic Acid only above certain concen¬ 
trations and precipitates when the solution is diluted by the addition of 
more acetic acid. The minimum amount of gelatin which gave a clear solu¬ 
tion with acetic acid at 20 0 was 3.1 gms. per 100 gins, of solution and 
2.7 gms. at 25 0 . Above So 0 there is no minimum amount which fails to dis¬ 
solve. It was found that this curious behavior was not due to the presence 
of even as much as 5% of H g 0 in the acetic acid. 


KERATIN. 

100 gms. 11*0 dissolve 8.71 gms. keratin at 20-25®. (Dehn, 1917O 

100 gms. atj. 50% pyridine dissolve 16 gms. keratin at 20-25°. “ 

Pyridine mixes witn keratin in all proportions at 20-25°. “ 



GLYCOGEN (C 6 H 10 0 6 ‘ x 

The solubility of glycogen at various alcohol and NaCl concentrations at 
o° and at 22 0 was studied by Somogyi, 193 d, for the purpose of finding the 
lowest alcohol concentrations applicable in the preparation and purifica¬ 
tion of glycogen 

ALLOPHANATES of STEROLS. 

Results for the solubility of allophanates of cholesteryl, dihydro 
cholesteryl, sito steryl, and of caprosteryl in ethyl ether/ Petroleum 
ether, chloroform, dichlor ethane, benzene, toluene, ethyl alcohol, 
acetone and pyridine are given by Tange and McCollum, 1928. 


FIBRINOGEN 

Conditions of acidity and of temperature have been determined by Florkin, 
1930 under which fibrinogen may be sufficiently purified of other proteins 
and its own denaturation products to yield a chemical individual of constant 
and reproducible solubility. Quantitative results are given for the solu¬ 
bility at 25 0 of purified fibrinogen in aqueous solutions of NaCl, K g HP 0 4 , 
KH 2 P° 6 + K 2 HP 0 4 .and (NH 4 ) 2 S 0 4 . 


OLOBULIN (Serum). 

Solubility in Aqueous Magnesium Sulfate Solutions. 

(Galcotti, J906; Scaffidi, 1907.) 

The precipitated globulin (from oxblood) was not dried, but pressed between 
filter paper, and an excess introduced into each MgSQ* solution. After constant 
agitation for 12 hours, the saturated solution was filtered, weighed and evaporated 
to constant weight, the coagulated globulin then washed to disappearance of SO« 
and dried and weighed. 

Results for io°. Results for 25 °. Results for 40°. Results for 55°, Result s for 70°. 

Gms. per 100 Gms. Gms. per 100 Gms. Gms. per 100 Orris. Gm». per 100 Gms. Gms. per 100 Gms. 

Sat. Sol. Sat. Sol. Sat. Sol. Sat. Sol, Sat. Sol. 


Mg$OT s Globulin: 

MgSO<. 

Globulin: 

MgSQ 4 . 

Globulin: 

IvtgSO,. 

Globulin. 

'MgSO*. 

Globulin.' 

0.06 

0.07 

0.06 

0.07 

0,06 

0.42 

0.40 

1.14 

0.71 

0.34 

O.18 

034 

0.21 

0.61 

0.31 

1.42 

0,88 

2.14 

2.52 

°- 5 $ 

0.65 

163 

0.63 

2.20 

o.6j 

5-39 

1.60 

3-34 

4-74 

1.14 

2 .II 

3-35 

2.28 

5-56 

1.92 

8.31 

3-64 

5.06 

6.83 

1.17 

4.32 

4.42 

3*35 

6.07 

5-40 

8.63 

10.8t 

3.10 

9.22 

1.76 

1363 

2.60 

16 

4.63 

14.72 

3 

13.84 

2, n 

I 3 - 2 Q 

1 

20.86 

o *37 

21.30 

0-95 

18.47 

1.02 

17.90 

0 .69 

* 5-38 

o -37 

24.18 

0.18 

25-47 

0.03 

27.03 

0.01 



17.67 

0.07 

The 

coagulation curve and freezing-point curve are also given. 




Using serum albumin and serum pseudo globulin of beef blood, experiments 
on the variation of solubility with quantity of protein, the limiting solu¬ 
bility, the character of the heterogeneity of proteins and related problems 
are described by Bonot, 1934. 
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C x H„0, 

ilBDMIH (Egg). 

100 gms. HaO dissolve 100 gms. egg albumin at 20-25°. (Dehn, 1917.) 

100 gms. pyridine dissolve 0.1 gm. egg albumin at 20°-25°. « 

100 gms. aq. 50% pyridine dissolve 6.29 gms. egg albunim at 20°-25°. 

(Dehn, 1917.) 

Results for the solubility of egg albumin in aqueous solutions of 
ammonium sulfate at various temperatures are given by Sorensen and 
Hoyrup, 1915-1 7 - 

ALBUMIN (Egg) 

Solubility of Egg Albumin in Aqueous 25 Percent 
Ethyl Alcohol at -5 0 . 

(Ferry, Cohn and Newmn, 1906.) 

The egg albumin was recrystallized from ammonium sulfate solutions as 
described by Sorensen, 1917* and subsequently dialyzed in a cellophane 
membrane to remove (NH 4 ) 2 S 0 4 . Electro dialysis was also used. It was 
concentrated in negative pressure dialyzers and dried at about 2 0 in a 
vacuum over P 2 0 6 . The solid albumin and the aqueous solvents were ro¬ 
tated from 5 to 7 days. The saturated solutions were filtered through 
sintered Jena glass filters in an atmosphere of Nitrogen under 15 pounds 
pressure. The content of protein in a weighed sample was determined by 
evaporation and weighing the residue in case no salt was present and by 
coagulating at xoo 0 with 0.5 gm. K«SQ 4 , filtering, washing and weighing 
when salt was present. Four egg albumen preparations were used and the 
following average results obtained. 


On. Mola. NaCl per liter 

Ossa. Egg Alburoon 

On. Mola. NaCl per liter 

One. Egg Albumen 

Aq. 26 Vol. % C g H 5 0« 

dlaaolved per 

Aq. 26 Vol.% CgHgOH 

dlaaolved per 

1000 gn». advent 

1000 gma. solvent 

0.0 

0.13 

0.101 

1 .2 

0.00505 

O.16 

0.201 

4.1 

0.0101 

0.20 

0.349 

18.4 

0.0202 

0.26 

O.489 

41.4 

0.0505 

0.52 



PtASMA PROTEINS 





The evolution of our knowledge concerning the separation and identi¬ 
fication of plasma proteins and determinations of their solubility in 
concentrated phosphate solutions are given by Butler and Montgomery, 
1932. Determinations of the effect of pH, of temperature and of the 
removal of lipids on this solubility are given by Butler,, Blatt and 
Southgate, 1935. 


MYOGLOBIN 

Determinations of the solubility of carboxy myoglobin, prepared from 
horse heart, in concentrated aqueous solutions of (N(i 4 ) g S 0 4 at 25° and 
pH 6.6 are given by Morgan, 1935. The results may be expressed by the 
eouation log S (Solubility) = 8.0-0.92 ( 7 y 2 ) (the ionic strength per 
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c x H X 0 X 

HEMOGLOBIN. 

ioo gms. H 2 0 dissolve 15.16 gms. hemoglobin at 20-25°. (Dchn, 19x7.) 

100 gms. pyridine dissolve 0.15 gm. hemoglobin at 20-25 . 

100 gms. aq. 50% pyridine dissolve 0.77 gms. hemoglobin at 20-25°. 


100 gms. absolute alcohol dissolve 0.87 gm. hemoglobin at 20 - 25 °. ) ( puciisr and) 

» quinoline » 0.23 » » » » ) Bohn, mi.) 

100 gms. equimol. mixture of alcohol and quinoline dissolve 0.69 gm. hemoglobin 
at 20-25°. 


OXY HEMOGLOBIN 

Solubility op Oxyhemoglobin in aqueous Potassium 
Phosphate Solutions at o°- 
(Cohn and Prentiss, 1087 .) 


Results for solutions of: 



pH 6.4 


Mols. cone. 

per liter 

Oms. Oxy¬ 

; KHj>P0 4 * 

Mol. % v 

hemoglobin 

W W 4 

V W 4 

per 100 cc 

0.027 

22.2 

2.51 

0.079 

26.6 

3.54 

0.153 

32.0 

4-38 

0.366, 

37*2 

6.29 


pH 6.6 


Mol. cone,. 

per liter 

Gms. Oxy¬ 

'*W 

MoTT*' 

hemoglobin 

k*hpo 4 

iyiPo 4 

per 100 cc 

0.024 

32.5 

2.6 2 

0.070 

37a 

3-i2 

O.136 

41.9 

4*07 

O.326 

48.2 

5.87 

0.495 

50.9 

7-39 


pH 6.8 


Mol. conc A 

per liter 

Gms. Oxy¬ 

'"VV 

~oiT% N 

hemoglobin 

KgHP0 4 

V W 4 

per 100 cc 

0.0213 

42.8 

3*32 

0.062 

SO.o 

3.81 

0.121 

53 * 7 

4 -8s 

0.293 

59.4 

6.66 


The solubility of oxyhemoglobin is independent of the amount of protein in 
the solid phase. It dissolves in successive portions of the solvent to the 
same extent until the saturating body has been completely dissolved. 

CARBOXYHEMOGLOBIN 

Solubility of Cabboxyhemoglobin in Aqueous Ethyl Alcohol 
Solutions Containing Sodium Chlobidb at - 5 °. 

(Ferry, Cohn and Nevman, 1938.) 


The carboxyhemoglobin was prepared at 2 0 from horse erythrocytes and in 
order to be certain that it was always in the carboxy form it was satura¬ 
ted with 00 whenever brought into solution. The carboxy hemoglobin was 
recrystallized from 25% ethyl alcohol. The saturated solutions were 
prepared in centrifuge tubes and 3 to 6 days rotation allowed for attain¬ 
ment of equilibrium. The dissolved carboxy hemoglobin was estimated by 
Kjeldal nitrogen determinations using the factor 16.86% 


Results for aqueous Ethyl Alcohol of: 


25 Volume percent 


35 Volume percent 


OB. HOlS. 
IHCl per liter 


Oms. hemoglobin 
per 1000 gms. solution 


Gm. Mole. 
NblCI per liter 


Oms. hemoglobin 
per 1000 gms. solution 


0.0101 

0.0202 

0.0505 

0.101 


0.055 

0.0101 

0.063 

0.096 

0.0152 

0.08l 

0.21 

0.0203 

O 

*-* 

O 

O.46 

0.0507 

0.40 
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C„H„0 


X 


CARBOXY HEMOGLOBIN 

Solubility of Carboxy hbmoglobin in Potassium Phosphatb 
Solutions op pH 6.6 at 25°. 

(Green, 1931 .) 


Mol. con<w P«r liter 

/ !CH 2 P0 4 + *01. % KgHPO^ 

Density 

Gms. carboxy- 
hemoglobin per liter 

1 .072 

52.6 

1 .1239 

6.59 

1 .267 

52-7 

1*1453 

2.59 

1 .267 

52.7 

1.1434 

2.56 

1 .367 

52.7 

1.1574 

1.64 

1 .462 

52.1 

1 .1658 

1 .04 

1 .462 

52.1 

1.1646 

1 .05 

1 .657 

52.7 

1 .183a 

O.388 

1 .657 

52.7 

1 .1843 

O.438 

Results at o° similar 

to the above 

are given 

for carboxy-hemoglobin 


oxyhemoglobin. Results are also given for the solubility of carboxyherroglobin 
at 25° in aqueous solutions of Na 2 S 0 4 , (NH 4 ) g S 0 4 , MgS 0 4 and Na citrate. 


The author also reviews the literature of the salting out of proteins from 
aqueous solutions and discusses the expotential equations which have been 
proposed and tested for their applicability to. this phenomenon. Horse hemo¬ 
globin was used in the present experiments since it is a chemical individual 
and is readily separated by crystallization and,being a globulin,can be 
studied both in dilute and concentrated solutions. Its mol. wt / is approxi¬ 
mately 66,800. In later papers by Green, 1931, 1932, results are given for 
the solubility of horse carboxy hemoglobin in concentrated and in dilute 
potassium phosphate buffer solutions of varying pH at 25° and of the solu¬ 
bility of carboxy hemoglobin at pH 6,6 in aqueous solutions of NaCl, KC 1 
Na 2 S 0 4 , K 2 SQ 4 , MgS 0 4 and (NH 4 ) e S 0 4 at 25°. 


In a very careiul study of the solubility and dissociation tendency of 
carboxy hemoglobin of the horse in ammonium sulfate solutions, Sorensen 
and Sorensen, 1933, give results showing that the solubility of carboxy 
hemoglobin in ammonium sulfate solutions is expressed by the equation log- 
s = a.S+P proposed by Cohn. They also show that with changes in hydrogen 
ion activity the solubility curve shows two minima of which one is at 
about pH 6.6 (the isoelectric point of hemoglobin) and the other is at 
about pH 5 . 4 , corresponding probably .to a moderately difficult soluble 
hemoglobin sulfate of which the sulfuric acid content is about 12-13 mol. 
per mol. of hemoglobin hydrate. 

Determinations by Green, Cohn and Blanchard, 1935, of the solubility of 
Human hemoglobin in concentrated salt solutions show that it remains dis¬ 
solved in a phosphate solution in which horse hemoglobin is essentially 
insoluble. Human hemoglobin behaves much more like an albumin than does 
horse hemoglobin. The maximum solubility of the latter is 0.052 gm. per 
liter in 0.33 molar phosphate buffer at pH 6.6 at 25°. Human hemoglobin 
is as soluble as this in 1 .96 molar phosphate buffer, but at this ionic 
strength the hemoglobin of the horse is only one-thousandth as soluble 
as that of man. 
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C X HA 

CHOLESTEROL-DIGIT ONIDE. 

Solubility in Water and in Ethyl Ether. (Mueller, 1917.) 

The compound was prepared by precipitating recrystallized cholesterol, mado 
from gall stones, by digitonin, filtering, washing-throughly with alcohol and 
ether and drying. Some of the resulting compound was shaken with ether for 
24 hours at room temperature'. After filtering, exactly 100 ec. were evaporated 
in several portions from a small weighed porcelain dish, the residue was dried at 1 io° 
and weighed. The average of 3 determinations gave : 

0.0007 gm. Cholesterol-Digitonide per 100 ec. of ether. 

Similar determinations, using boiling water as the solvent, gave : 

0,0006 gm. Cholesterol-Digitonide per xoo ec. of H*0. 


PEPTONE. 

100 gms. H 2 0 dissolve 42.2 

“ pyridine 44 0.22 

44 aq. 50% pyridine 44 12,6 


gms. peptone at 20 -25°. 

a u tt 


(Dehn, 19*7.) 

14 


UREASE 

Determinations of the minimum solubility of crystalline urease in 
dilute buffer solutions were used by Sumner and Hand, 1929, as a means of 
finding its iso electric point. 
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oist. results.* *. 605 

f.pt.dat a.-... 60S 

acetoxy, in M^O and CHCl^.****.668 

oist. results... 

bromo f*pt.data..•• 576 * 580 . 

chloro,bromo e^-c.in acetic, acid. 

r.pt.data.576 

chloro in H ? 0,EtOH and C 6 « 6 .--** 81 

in aq#sol$* pf acids and salts...581 

di nitro, f. pt.data.. 

methyl in aq.acetic acid...*.616 

f.pt.data.. ******* *..616 

nitro,in HjO and C^...........597 

in aq.solut ions...*...*597-8 

f, pt.data...... * ... ,.598 

oxy methyl, in H«,Q,.. *639 

AcetanUidine in H^O.,,,,.....*....619 


Acetic 'acid In H.O and in £tO«(f .pt#*). . tot 

. . • j.. _ * n 


in aq. sols.of acids,etc*..102 

Oist,results. **«••»•** 105-1U 

4 aniline...*.. ...115,41?-3 

4 " 4 ....... ..tOU-5 

+ CC1 H 4 H 2 0. 2 

4 CS 2 4 cyclohexane 4 petroleum. ...116 

4- cotton sotd oil. .*,...116 

4 ethyl ether 4 H^O.............. 102 

4- nitroso benzene...... ...a 16 

4 * kerosene.. ........U6 

4 piperidine 4 pyridimH m^ 0 {ref.)307 
4 pyridint. ti5 


+ pyridine 4 aniline 4 H 2 0.105 

4 toluidine 4 HgO.....556 

f.pt.data.117 

Ji chloro in H^o-ff.pts.) (ref.)...77 

Oist. results.78-9 

4 C 6 H 6 4 H 2 0.77 

f.pt.data.79 

ethyl ester($ee Ethyl Acetate) 

tri chlor in h 2 0.. . ...68 

Oist. results.68-70 

4 C 6 H 6 4 HjO.68 

f .pt.data....71 

tri phenyl in aq.acetic acid.801 

Acetic anhydride 4 acetone 4 glycerol..177 

4 C$ 2 .222 

4 cyclohexane.222 

4 petroleum.222 

f. pt.data.. 223 

Acetin(mono,di and tri) Oist.bet. 

H^o and 0 i 1 ■(ref.).307 

Acetone in aq.sols.of salts and sugar 175-6 

C.s.t.with cyclohexane (ref.).54 

Oist. results.181-2' 

in EtOH(f.pts,).155 

4 acetic anhydride 4 glycerol.... 177 

4 benzene.184 

4 benzene t h 2 0.179 

4 bromo benzene 4 H 2 0.176 

4 butyl alcohol 4 H 2 0. 177-8 

4 carbon disulfide.10-11 

4 chloroform.184 

4 chloroform 4 h 2 o.. 14-176 

4 di iso amylene.180 

4 ethyl ether. 184 

4 furfural 4 H 2 °. 179 

4 glycerol 4 H 2 0. 1 77 

i glycerol..... 180 

4 glycol 4 another cmpd.157-8 

4 naphthalene 4 H 2 0.i649-50 

l phenol 4 H 2 0.378 

4 toluene 4 H 2 0. 180 

f.pt.data....*. 184 


di anisal, f .pt.data.... 
di benzyl, f. pt.data.... 
phenyl hydrazone In H 2 0 
Acetonitrile in ^off.pts. 

c,#, t. data... 

4 CS r .-.. 

f.pt.data...*... 


..795 

..768 

..642 

...85 

66„ 85 
...10 
...85 


ale.—alcohol 


(Otne following abb rev l at ions are used In the name index. 

f.ot. (si— freezlna-Doint(si 























































































HkMB INDEX 


AcetophenetIde in aq.Eton.. . 

In several solvents....... 

f.pt.data.• .. 

di methoxy in « 2 0..... 

Acetophenone in aq. Na oleate........ 

i n glycerol.* * * 

f.pt.data.-.• * 

amino, f.pt.data ... 

anisal amino, f.pt.data.. 

benzal, f.pt.data . .. 

bromo,methoxy benzal, In Eton and 

1 Igroin.... 

chloro f.pt.data, .* 

cinnamylidene, f.pt.data* ...* > 

ethoxy benzal, f.pt.data.,........ 

methylene dioxy benzal f,pi.dale. 

oxy benzal, f.pt.data .. 

piperonal, f.pt.data.,.. 

Acetotoluide in aq.EtOH, .. 

in various solvents and their 


„.4n 
670-1 
. .6*1 
.. >09 

..$79 
. .606 
... 

..766 

.. Hi 

. . 768 
. . 769 
,.760 

,,760 


mixtures.... 61 t 

Acetoxy acetanilide in H,o and CHCl^.. .66» 

01st. results..... 66ft 

Acetylene in H^O......n 

in aq.sols.of salts etc.... 72-* 

in blood,serum etc...,,.M~« 

In organic solvents.,...... ?h*6 

f.pt.data.,.......... 71*9 

dl iodide, f.pt.data.................. n 

di phenyl, f.pt.data............ *aa 

ethyl tetra carbonate, f.pt.data..... 
methyl tetra carbonate, f.pt.data.*» .6 n 

tetra bromide..... 

Acetyl Idene tetra chloride in . ft 

Acetyl acetone in h ? 0.. ,797 

amino antipyrine,f.pt.data. 

amino naphthalene sulfonates of 


aryl amines in aq.acet ic aeid(ref)?0§ 


coumaric acid in 

coumarinlc acid In h 2 0...see 
diethyl tartrate, f. pt .dnta..* 70S 


phenylene diamines in H f o andc^, 

propionic acid, oist,results.*. 

salicylic acid, in h^O and other 

solvents... .............030 

Diet, results....... 

Aeonitic acid in hcooh.. ........aos 

Aconitine In H^O and other solvent 
Acridine, f.pt. data..,..,.,.,. 

Acridlum hydroxide,phenyl methyl in *0 
and aq. solutions,.,.,...,. *'.«! 


Acraflavine in ho 
Acrolein In H 0 ... 


m 

im 


Alanines in h^o ^ aq. 

* « oq. E l OH,.. 

fli ‘*1. r in«ul l . 

phenyl In h,o. 

hydantoic acid in h,o ^qoh! 
Alazine, thiophtnyj, t , pudata,,.,/ 
Albumin in m ; 0 n«d pyridine,.* 

in aq, I, tOH.!.. 

in nq. (ref.)." 

(strum) In sol %, (ref, 

Aldehyde,01 at.result 9 .... 

Aldthydo benzoic acids in h, 0 a^*j 


— WH 
491-200 
••**200 
639-640 
••*.262 
•***747 
••4847 
**..847 
**..847 
...,846 
...,441 


; 7 in H O and C4U7H 

Alizarine to H n o and nq, sols.,, 6 *7 , 

• n I ton,:... *., 

«n hevrrrti nolvents,,,,, 

A 11 antoin in h^q and aq, sols*.,,,,,, 224 
AHochoiic ecid, f.Dt.Oats,,,.. .J 

. 1 « * , 1 , **»**»•* *.822 


Alloc innamic acid# in mo. 


AHo ©rgostsn^,p S .dnu,.,.,.,,, %t ^ #>i023 

AHo phanates,ethyl,methyl etc*in Eton' 

and in ethyl r t her,.**.**...,263 

Alio pbanat®* of steroU in various 

ftOlvent a(ref, J ...*..*,,,,846 
Altoxsne in h, 0 and aq* sol ,,,,[211 

At loxsfit ifi in h^O and aq, lOl i.,,,, ,,,,406 

Ally lamina, pi*t .results,.,,,.[ 198 

cyanide, f.pudntn ..,,. 218 

AHylent in nfr if .pt 

Allyl Iso iolfocysnid# in hcqoh m .*...,,J 2 

1 C 'V**.. „’i0 

most if d oil in nuHur, ,,,,,,221 
in ternary and q«^t#rnify tysttw 221 

f.pl.dal n........221 

phenyl tMo ores in i#y#ral solvents 

f , at, 0 at a. .. 669 

thin urea in k^o nmf CtOH.,,.,. 243 

f.pt.data,..... .,,,..,*,,,,,,,,,,243 

Aloin in ho mn other lolvents..829 


Amino acetophenone f.pt.data,.***.606 

anthraqoleones In hok... 733 

ant ipyrine, acetyl, f, pi.data...728 

*10 benzene t oist*......705 

f.pt.dala,...,,,705 

benzene sulfonic acids in h ? o. 422-3 

in a< 4.-.*11 anl*..,. 423 

benzoic acid in m^o and otntr 


*0i»nMn.!,,,.53H 

*n aq.aaM -ml s, ,*,*••••#».•••• .*53? 

Dili, r#»s«l 1 1 *. *... .,..540 

in artjeoic sol»enia.540-1 

f.pt.data*.... ..»«541 

Amino benzo slienisne* f..at......725 




































































name index 


bromo fluorcnol in several solvents.721 


butyric acid in aq.EtOH....265 

Dist. results. 265 

butyric hydantoin in aq.EtOH.292 

caproic acid in H 2 0 .*......453 

in aq.EtOH...455“*6 

in several solvents...456 

Dist. results.^56 

caproic hydantoic acids in H 2 0 .. 

and other solvents...566 

di methyl antipyrine in « 2 o...728 

f.pt.data...*.. 729 

di methyl azobenzene in aq.CH^OH....753 

in ethyl ether....*. ...753 

f. pt .data. 753 

di methyl benzoic acid f.pt.data....639 

iso butyric acid in aq.EtOH.265 

methyl anthraqu(none f.pt.data.756 

naphthol sulfonic acid in h ? o .66u 

njtro benzoic acids in Eton*and 

ethyl ether. ...533 

Amino phenols in H 2 0 and C 6 « e .421 

f.pt.data.* ...422 

propionic acid in H^O and aq.salt 

solut ions... 198-9 

in aq.EtOH. 199-200 

Dist.results...200 

succinic acid in H ? 0 and aq.EtOH.239-40 

f. pt.data.. ..240 

valeric ac id, D i st.results...........309 

valeric hydantoic acid in m ? o and 

EtOH.*....442 


Amygdal In In tri chi or ethylene........ 811 

Amylene(tri methyl ethylene) in liquid 

C0 2 ...... 298 

in aq.Na sal ieylate..*.....298 

+ anil Ine.. 298 

hydrate,01st.result9...............*315 

Amylose,tri and hex a in h ? 0......783 

Amyl acetate in H ? 0...............564 


in EtOH 4 H 2 0.................*..865 

alcohol in h.O and aq.alcohols,...313-4 

amine in H 2 0[f.pts.) (ref.).....*317 

Dist.results..........317-8 


butyrate in H O.....nuu 

cumaric acid in H^O... 754 

cumarinic acid in H^o. .........784 

formate + Eton + ho*. .. 43 6 

Amyl melonic acid In H^o and C 6 « 6 .618 

methyl ketone in « 2 o...........564 

propionate in h ? 0. .620 

vilerUn*t«,C,a.t.dat.. 198 


inii «+ n w 2 


Aniline in h 2 o 


n 2 u .*.406-7 

in aq. salt sol's.407-12 

in aq.EtOH. . 

in aq.sols. of acids and other 

cm P ds .. 

Dist. results.416-7 

+ acetic acid + HjO.104-5,412-3 

+ acetic acid.n 5 

+ amylene...298 

+ cyclohexane...417-8 

+ formic acid + h 2 q.26 

+ hexane. . 

+ hydro carbons.. 

+ oils + H 2 0. . 

4 phenol (f.pts.). *...417 

+ Phenol + h 2 0.. 


+ piperidine + h ? 0. 307 


+ pyridine + h 2 o.288 

4 pyridine + CH 3 C00H + h 2 0.105 

3 sulfur.. 

C.s.t.data.418,433,457 

f .pt.data.. 


Anil ine,benzal in cs 2 ,. 724 

f. pt.data.... 

benzyl, f.pt.data.727 

bromo,nitro di methyl f.pt.data.606 

bromo sulfonic acids in h 2 0. 405 

chloro nitro di methyl f.pt.data_606 

chloro sulfonic acids in H 2 0..,405 

chloro stannate in H 2 o.420 

ethyl ,C . 3. t.data.615 

f. pt.data. 615 

hel lanthate in « 2 0.420 

hydro chloride in h 2 0. 420 

0lit.results... 420 

iodo sulfonic acid in « 2 0.406 

nitro di methyl in aq.HCl(ref).610 

nitro ethyl f.pt.data.610 

nitro benzene sulfonate in h 2 o.707 

nitroso di ethyl f.pt.data.677 

nitroso di methyl f.pt.data.609 

nitroso ethyl f.pt.data.609 

nitroso propyl f.pt.data.642 

oxalate in H 2 0 and aq.EtOH....420 

sulfate in H O.420 

sulfonic acids in H 2 0.420 

tri chlor acetate in H 2 0....588 

tri methyl f.pt.data.642 

tri nitro di ethyl In H 2 0..670 

tri nitro ethyl in H 2 Q.599 

AnUaidehyde in liquid NH^.588 

f. pt.data.588 

in i a* 1 an inn j»mfftnh»nnna f.nt.Hat.a.7X7 
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NAME INDEX 


Benzamide in H 2 0 and aq.EtOH . 535-6 

in several solvents-.....536-6 

f.pt.data.-.636 

Benzani 1 ide in aq.acetic acid.724 

f.pt.data.725 

Benzene in H 2 0... 

in aq.Na Oleate.368 

in other cmpds.......369-70 

4 acetamide.* -121 

4 acetone.••••*184 

4 acetone + H 2 0.179 

4 butyl alcohol 4 M 2 0..267 

4 CCl u .*.6 

4 CHClg...*--16 

4 Chlor acetic acid 4 H ? 0.....88 

4 di chlor acetic acid 4 H ? 0. 77 

4 EtOH (f.pts.)...155 

4 EtOH 4 H 2 0. . 137-40 

4 EtOH 4 H 2 Q (f.pts.).....140 

4 EtOH 4 glycol . 154 

4 EtOH 4 glycerol.Ui, 155 

4 EtOH 4 lactic acid...141 

4 EtOH 4 toluene 4 H^O.....iui 

4 formic acid.. 25.27. 368 

4 formic acid 4 27 

4 glycol 4 acetone.......158 

4 iso propyl ale. 4 H^O........ 206-7 

4 methyl ale..................83 

4 methyl ale. 4 H^O.............46-7 

4 phenol 4 H ? 0...369.3 78-9 

4 propyl ale.............20$ 

4 pyrmidin@(f. pts.).219 

4 tr i butyr 1 n(ref.)...257 

4 tri caproin(ref.)....440 

C.s.t.with eyelohtxana(ref.)......54 

f,pt.data. ♦**•370 


bromo,chloro,f luoro etc. f.pt.data.3«i~? 

(See also Bromo benzene,cMoro 
benzene etc.) 

dj azonium phosphor fiuorid© in H ? 0*|§4 


dl methoxy f.pt.data....610 

di sulfon chlorides f. pt.data ...|48 

hydrazo f.pt.data... 706 

sulfonates of aryl amines in 707-8 

sulfonic acid ethyl ©star in h ? g and 

aq.sols............. *. 614 

tetra methyl f.pt.data.......672 

tri chloro.tri nitro In naphthalene. 65 i 
tri ethyl carboxylate. 75 s 

tri phenyl, f.pt.data......321 

Bsnzhydrol,tetra methyl diamino, f.pt. 

data...........7 7? 

Benzidine In EtOH and in pofnolin#..,,.706 

f.pt.data. 706 

diethoxy, f.pt.data... 76? 

d i met hex v t. nt ei»f 


hydro chloride etc.in h 2 0 and aq. 

acids.. 

jiitro) benzene sulfonate in h 2 0 ..... 707 
Benzi1 in aq.EtOH and other cmpds (ref ).745 

f .pt.data.. 

mono oxime in C 6 8 6 (ref.). 746 

Benzi 1 ic acid in aq.sols. 749 

D ist. results.. 

f. pt .data. 749 

Benzimidazole f.pt.data. 497,749 

Benzine in EtOH.692 

Benzo hydrol f.pt.data.726 

Benzoic acid in H^o and aq.EtOH.500-1 

in aq.sols. of acid,salts, and 

other compounds....50 1-10 

In alcohols and other solvents 510-16 

Dist. results. 510-13 

f. pt.data.. 

4 hexane 4 nitro benzene.458 

4 phenol 4 H 2 0 (ref.).509 

4 phthalic acid 4 H 2 0(ref.).509 

4 succinic nitrile 4 H 2 o(ref.)...509 

4 urea 4 EtOH.60 

aldehydo in H 2 0 4 c 6 H^.571-2 

anhydride f.pt.data. 701,746 

hexahydro in « 2 0. 561 

d 1 methyl amino f.pt.data. 639 

nitro methyl I n H^O and other solvents .577 

phenyl ester f.pt.data. 723 

Benzoin in H 2 0 and other solvents.748 

f. pt .data...748 

Benzoyl acetone in so 2 .666 

camphor in several solvents.776 

chloride f.pts.with phenol. ..473 

formic acid in H 2 0. 572 

di phenyl In aq.HjSO^.792 

(di) ethane f.pt.data. 761 

(di) ethylene f.pt.data....760 

(di methyl tartrate f.pt.data. 801 

nltranll lne,bro»o f.pt.data.720 

phenyl carbinol in H 2 0 and other 

solvents... 748 

f .pt.data.748 

phenyl hydrazine in aq.EtOH.....726 

tetra hydro qulnaldlne f.pt.data....761 

Benzo phenone in aq.EtOH.722 

in several solvents.722 

f. pt.data.722 

amino f.pt.data.725 

di bro® amino f.pt.data.720 

tetra methyl di amino in HjO and 

other solvents. ....774 

f.pt.data. 774.776 

Benzo pyrone in H.,0 in aq.glycerol and 

other solvents. 623 

f.pt.data.623 




























































































NAME INDEX 


Benzothiazole di sulfide in rubber(ref)731 


Benzo thiazrole thiol f.pt.data. 

Benzyl acetate +EtOH 4 « 2 0 . ui 

C.s.t.with propionamide.....198 

alcohol in H^O and aq.Na Oleate.546 

+ EtOH 4 H 2 0. Hi 

amine, Gist, results....55« 

f.pt.data. SS« 

amine hydrochloride in h 2 0,.55« 

aniline f.pt.data...........?2? 

carbonate f. pt.data........ 757 

chloride f.pt.data...53*.5** 

(di) acetone f.pt.data. 757,768 

(di) hydrazine f.pt.data...7$n 

ethyl ether 4* EtOH 4 m 2 0. H2 

ethyl amine in glycerol..,.642 

Oist.results. 6»2 


Brom acetanil ide f.pt.data. . 

acetic acid d i $t. results. 

anil ines f.pt.data.... *. 

aniline sulfonic acids in H,o . */.4 05 

amino fluorene in several solvents..721 
amino fluorenol in several solvents.722 


Brome benzene in h^O . 

f.pt.data ... 

4 acttone 4 H^O,....... 

4 Eton 4 h^o... 

4 9 J ycol 4 acetone.. 

4 methyl alcohol *f h^O, 
4 propyl alcohol 4 H^O, 
benzoic acid in M^o....... 

Dist.results. 

f.pt.data...... 


353 

353 

176 

141 

158 

.48 

206 

473 

474 
478 


ethyl amine acid phthalate dist. 

results. ..642 

methyl amine Dist.results.......616 

naphthylamine f.pt.data....768 

palmitate,stearate etc. In several 

solvents. 818 

peroxide f.pt.data.. 745 

phenol f.pt.data.......726 

pseudo thio urea salts of naphthalene 

sulfonic acids in 0.2 n Hcl. ,663 

sulfide In chcI^ a cc\.751 

tri amine f.pt.data.....88! 

Benzylidene naphthylamine f.pt.data....768 
Betaine(Tri methyl glycocoll) in 

and alcohols.......,, 30 $ 

hydro bromide etc. In H^O... 3*0 

Betol f.pt.data. .768 

Bi acetylene,diphenyl f.pt.data,. 760 

Bi benzoic acid in aq.HCl. . 

Bi benzyl In S0 2 ... ?5l 

f.pt.data. ..751 

Biphenol f.pt.data...,, 70l 

Biphenyl in alcohols and other solvents 

895-6 

f.pt.data... £96 

bromo,chloro etc.f.pt.data.... .693 

di bromo,dl chloro etc.f.pt.data....693 

Bi phenyl ene oxide f.pt.data.. 

BI pyrldy) f.pt.data. 459 

Bi tolyi f.pt.data. . 

Bismuthine.trl phenyl f.pt.data. 780 


bentoyi nitranliine f.pt.data. 720 

bl phenyi,f.pt.data..... { , 3 

butyric aeid.oUt.results.... 238 

Browo camphor In orp.solvents.677 

chloro benzene, f.pt.data.... 341 

chloro ethane In H ? o... . 

cinnamic acids In fi^o and _«2*-5 

cinnamic aldehyde f.pt.data.624 

Bromo(dl)acetanilide f.pt.data.576 

benzene In alcohols and other 

solvents..34 o_jl 

C«s*t.dat*...,,34* 

4 df chloro oen*en* f EtOH.,.340 

f. pt.data. *.......34* 

amino benzophenone f.pt data. ......720 

aniline f.pt.data....353 

chloro methane in 8 C 00 H...16 

nitre benzene f.pt.data........322 

methane (netftylena bromide) in h 2 0....22 

f. pt.dat a. .. .,.22 

phenyl propionic acid in CCI* and 

pet, tt her...630 

propane in 174 

f.pt.data.... .174 

propionic acid Oiit,results .,.......165 

quinone chior #mld« f in h 2 0..,. .315 

toiuidinea f.pt.data ................535 

Brow ethane ffthyl bromide) in h 2 O.....U8 

In ethyl ether... lie 


f. pt.data............ 

ethylene (Ethylene bromi 


in HjjO.,,97 


Borneol in h 2 o. 

* * 125 

r. pt.data,...,.. 

fluoro benzene f.pt.data. 

..97 

C.s.t.data. 

* * 682 

(hexa) benzene In alcohols..... 


f.pt.data.. 

• »358 

hydroquinone f.pt.data.. 


Bornyl acetate C,$,*t.wlth glycerol.., 

• * 682 
..210 




























































































NAME INDEX 


Bromoforra in H 2 Q ..*. 12 

in HdOOH.-.12,25 

in liquid COj. .. 12 

in toluene-.*.*.*.12 

Bromo naphthalene C.s.t.data.584 

f. pt.data...646 

naphthyl amine f. pt.data.659 

nitro benzenes f.pt.data...345 

nitro benzoic acids in H^O....470 

nitro fluorene In several solvents..719 
nitro fluorenon In several solvents.719 

nitroso benzene f.pt.data.*. .343 

nitro toluenes f.pt.data.....499 

Bromo pentane f. pt.data.307 

(penta) toluene In alcohols.469 

phenacyl arachidate In ft OH.802 

phenacyl lignocerate In ugh....822 

phenacyl palmitate in Eton..,.766 

phenacyl stearate In EtOH.790 

phenols f .pt.data.... .354 

propionic acid Oist.results.169-71 

qulnone oxime In H^O.......319 

succinic acids In alcohols...219 

0 i st.results...* * 219 

f.pt.data....*.219 

Bromo(tetra)acetylene f.pt.data.76 

ethane In H^O..... 76 

f. pt.data.......76 

toluene 4 EtOH 4 h 2 0. 144 

4 propyl a’€.+ h ? 0...,....206 

f, pt.data.* *.534 

Bromo(tri)acetamide f.pt.data..77 

aniline f.pt.data.. 342-3 

benzene In H«0 and pyridine'..321 

di chloro ethanes f.pt.data.67 

phenol 4 CH^OH 4 tri chlor phenol ,.*321 

f. pt.data.....*.**.*.*******321 

phenol acetate f.pt.data..569 

nitroso benzene f.pt.data...-.319 

toluenes f.pt.date*.*. 473 

Brom undecan acids f.pt.data. .. *. 692 

Bromural f.pt.data... ,...,...431 

Bromo valeric acid Cist.results....295 

Brucine in H.O and other solvent§,.,..,820 

hel ianthate In H^o,..820 

perchlorate in «q, hcIO^**.*..820 

sulfate in several solvents ........*021 

tartrates In h^o...82 1 

tri chlor acetate In ...........820 

Butadiene,diphenyl f.pt.data.*.761 

Butad 1 ye, d i pheny 1 f .pt.data.. 7 60 

Butane, In « 2 0 and $o 2 .*.265 

tetra methyl f,pt.data. .....621 


Butanone (ethyl methyl ketone) in HjO ..243 


4 glycerol...244 

Butylene In EtOH and other solvents..240-1 

Butyl acetate in H 2 0 and aq.EtOH. 437 

alcohol In H 2 0 . 265-9 

4 acetone 4 « 2 0 .177-8 

4 amino butyric acid 4 H 2 0(ref)..267 

4 benzene 4 H 2 0 . 267 

4 EtOH 4 H 2 0. 135 

4 glycine 4 H 2 0 .125,267 

4 methyl alcohol 4 H 2 0 . 49 

f,pt.data.*.269, 271 

amine D 1 st, results.280 

benzoate c.s.t.data. 210 

bromide in H 2 0 . 249, 264 

f.pt.data.264 

carbinol in H 2 0 . 316 

0 . s.t.data..., .36 

chlor aldehyde f.pt.data. 236 

chloral hydrate in H 2 0.and glycerol .218 

01 st. results (ref)...,.218 

f.pts. with antlpyrine.237 

chloride In H 2 0. 264 

cyclopentane C.s.t.data... 418 

Butyl (di)ketone In H 2 0.644 

(di)methyl sulfin® perchlorate 

in H 2 0. 213 

di nitro benzoate f.pt.data.689 

formate in aq.EtOH. 300 

glycol ethers in H 2 Q.461 

iodide in H.0.264 

melodic acid in H 2 0.167.562 

In C 6 H 6 ...562 

titethyl ether in « 2 0.317 

methyl ketone in « 2 0. 436 

oxamate f.pt.data. 432 

urethsn In « 2 0. 566 

Butyraldehyde in H 2 0.. 

Butyric acid in H 2 o(f.pts.).250-1 

in aq. sols.258, 

0 1st. result s.....251-0 

t CC1 4 4 H 2 0.3 

4 hexane 4 nitrobenzene.458 

f.pt.data.258 

Butyro di pal mat in In EtOH.766 

nitrile f.pt.data. 237 

Butyryl di palmlty! glyceride in EtOH..766 
Cacodylic acid (di methyl arslnic acid) 

in H 2 0 and'EtOH.182 

Caffeine In « 2 0 and aq.sols.of salts 

and other empds.610-2 

In various solvents.612-3 
































































































NAME 


Campho carbonic acid in xylol and 

xylol solutions..........690-1 

Camphor in H 2 0 and aq.sols.....678 

in aiq. HC1.•..,..679 

in several solvents..........678 

+ EtOH + H 0. .679 

01 St - results....679 

f.pt.data.. .. 600 

benzoyl in several solvents.776 

f.pt.data...* 776 

bromo in org.solvents.,..,...,677 

f.pt.data......677 

Camphoric acid in H O and EtOH.....680 

in several solvents..............681 

0 ist.results...* • *681 

anhydride in c 6 H 6 .676 

Camphoroxime in turpentine etc.681 

f.pt.data. &8l 

Camphylamine,o ist. results.W 

Cane sugar in H 2 0.....710-11 

In aq.sol s....712-18 

in pyridine....,„7U 

Cantharidine in several solvents.......670 

Caoutchouc in org.solvents............,838 

Capric acid f.pt.data....684 

Caproic acid in H ? 0.,..,...438 

0ist.result s..................439-40 

+ CC1 4 + H 2 0.3 

(amino) hydantoic acid in H 2 0 and 

other solvents.......566 

ethyl ester in h 2 o.718 

phenyl in « 2 0. ..709 

Caprylic acid in aq.sol .. 619 

D ist. resul ts....619-20 

Carbamide (see Urea) 

methyl,phenyl,benzyl and tolyl 

in H 2 0 and other solvents,....608 

Carbamate,methyl,phenyl trl chlor ethyl 

f.pt.data.... .667 

Carbamyl urea (Biuret) f.pt.data....,.. 125 

Carbazide,diphenyl f.pt.data..... 7 27 

Carbazole In EtOH & other solvents....693-4 

f.pt.data.. 694 

Carbinola (isomeric) in H 2 Q......... 316,460 

di methyl ethyl c.s.t.data. 36 

tri phenyl in c 6 H fi ...*.. ...,.795 

f .pt.data....... 795 

Carbo hydrazide r.px.aata......... ...,.727 

Carbon dioxide (liquid) + CH8r-..«...... 12 

Carbon disulfide in'H 2 o... 

+ other compounds.... 10-11 

+ HC00H.. 

+ acetic acid;...116 

+ acetic anhydride......222 

Carbon tetra bromide in « 2 0. 1 

+ other cmpds.... 1 


INDEX 

+ various cmpds,.....,,,. 

4 HCG0H... [, 25 

+ BOH.. . .*.. 152-5 

4 methyl alcohol 4 H^O.. 

4 propyl alcohol 4 H ? o. . 

Carbonyl chloride (Phosgene} vapor 

pressures in various solvents. .8-9 

Carboxy hemoglobin in «q.Eton... t8ue 

in aq.salt solutions... 849 

Carboxylate,benzene tri ethyl,f.pt.data 758 
Carboxylic acid.dinttro methyl dipheny 


ln *VV.*.*.746 

Carboxy myoglobin in aq. (hh^) 2 $o H (ref) .847 

Carmine in H ? Q and pyridine.,... t , 82 9 

Carvacroi in aq.alMl ine mixtures... ...675 

Carvenone in h^o.. 676 

Carvone in .......676 

Carvotanazetone In m ? 0 . ,.....,.676 

Carvoxim© in aq.EtOH..,.. 

in llmonene.*,.*. ,....645 

f.pt.data... 645,677 

Caryo phyl1 in In several solvents.. ,...826 

Casein in H^Q... .,*, 041-2 

in aq.sola, of salts and acids.84 1-2 

In ft 0 M,etc. S 42 . 

Celloblost octa acetate 0ist, between 

aq.sols,and CHcl^...*..625 

Cellulose eaters in various solvents. ..836 

Cephael in salts in h o,...825 

Cetene in liquid $0^,. 767 

f.pt.data... ,.767 

Cetyl alcohol In alcohols.,.,..,,..,. ,.767 

in 1 Iquid SOg,. ,,767 

f.pt.data.... 767 

palmitate In several solvents..,.. ..768 
stearate in several solvents........768 

Cevadine in h^O.*....827 

in several solvents..,.,..*,827 

Chalcone f.pt.data...............756 

Chaulmoognic acid f.pt.data,.. ,...,..,.783 

Chav! b ©tol, I so* f • pt .data. ..670 

methoxy f.pt.data. 690 

Chet Idonic add in h ? 0. ...470 

Chloracetanil idea In m^o.....580 

in EtOH and C^H^...580-1 

In aq.acld and salt sols.....581 

Chloracet lc acid in m ? 0. .. 87 

in c^h^ 4* h^o, ..ae 

met.results.... 88-92 

C.s.t.data................<,92 

f.pt.data...........92 

esters in aq.EtOH. 236 

Chloraceto phenone f.pt.data....576 

Chloral f.pta.ln H-0 4* Eton (ref.) ......67 

L. . . J_JL _ * * 

































































































NAME INDEX 


Chloramine fluorene in several solvents72l 


Chloramyl amine Oist. results*.318 

Chlorani 1 ines in H^O and C 6 H fe .37 1 

Dist. resul tss- -. *. 372 

f.pt.data.*. 

Chlorani line benzene sulfonate in h ? o../ 08 
(nitro) benzene sulfonate in H ? o...*7Q7 

sulfonic acids in H ? 0.*.aos 

Chlorantboa^inones * - * f. pt. data........ 731 

azobenzene f.pt.data.....6P5 

Chlorobenzene in h ? 0..... 353 

•in sulfur.*-....353 

f.pt.data.-.. W 

+ actone + glycol.........158 

4* Eton 4* h ? o-.... — 

benzoic acid In H^O.. u7 3 ~4 

in aq.salt sols*.••474-5 

in several solvents.47? 

0 i st. results.*--475-6 

f.pt.data... 

biphenyl f.pt.data......693 

bromo acetanilide f.pt.data...5 76 

bromo benzene f.pt.data.341 

bromo ethane In H, s 0...Vfl 

Chloro croton 1c acid in stereo I nomerle 

solvents......220 

f.pt.data. 220 

Chloro (dl) acetanilide, in acetic acid.576 
acetic acid in h ? 0 (f. pts.){ref77 

in c 6 h 6 4- H 2 0.....n 

Oist* resu 11 v.. * .7®"* 

f.pt.data*••... 

aniline f.pt.data.........-.154 

benzenes In H ? Q. ... 

in liquid C0 2 .1*2 

C.s.t.data..... 

f.pt.data.... *343 

4- Eton + dibromo oen/ene.. .jao 

benzoic acids f.pt.data..,..* * .470 

bromo methane in hcooh............... 16 

Chloro difluro methane in org.solvents. , 2 V 
Chloro (dl) ethane fethylene chloride) 

in HjjO. ***n 

In aq.salt sols.........*.*...91 

Eton 4- h 2 o... ...98 

vapor pressures In H^O.. .98 

f.pt.data.......... *. .99 

ethylene f.pt.data.....76 

fluro methane In off. solvents*..16 

methane fHtthyTene chloride! in H 2 ©..22 

in org.solvents. *.... ?3~* 

f.pt.data. *24 

nitrobenzene f.pt.data... 122 


Chloro dl nitrobenzene* la ora. sol vents.122 


Chloro (dl) phenyl acetate f.pt.data ...571 


phenyl amine f.pt.data.700 

propane in h 2 0 and aq.salt sols.175 

succinic acids in h 2 0 and other 

solvents.217 

f.pt.data.217 

tetra fluro ethane in org.sol vents....? 

toluenes f.pt.data.497 

tribromo ethane f.pt.data.67 

Chlor ethane (Ethyl chloride) in H 2 0...119 

in other solvents.*119 

ethyl acetates in aq. EtOH,. 238 

ethylene (Vinyl chloride) in several 

solvents.84 

Chloro fluoro methane in org.solvents...24 

Chloroform in H 2 0 and blood. 12,13 

in H 2 0 4* alcohol s.14 

in h 2 0 + other solvents........14 

In aq .solut ions* serums, etc.14 

in fats and oils. 14 

4 other solvents.1,4,15 

Dist.results.15 

4- .acetone.176*184 

4- ethyl ether..15 

4* methyl alcohol. 45 

4 1 propyl alcohol.205 

Chloroformani 1 ides f.pt.data.497 

Chloro (bexa) ethane in ethane.66 

C.s.t.data.66 

f.pt.data (ref.).66 

benzene In para cymene*... *.318 

f. pt .data... 318 

Chloro iodo nitro benzene f.pt.data *...322 
Uocrotonic acid in stereo isomeric 

solvents...,.220 

f.pt.data...220 

met bionic acid in H 2 0.-.35 

methyl benzoate f.pt.data.576 

naphthalenes c.s.t.data.516*584 

f.pt.data.. 1.646 

nitro anilines f.pt.data. *....354 

nitrobenzene* in H 2 0 and org. 

sol vents. 345-6 

in C0 2 and $0 2 **»...346 

C.s.t.data.,...198*346 

f.pt.data... 346 

nitro fluorene in several sol vents..719 
nitro naphthalenes In and 

alcohols. 646 

nitro toluenes f.pt.data (ref.).516 

nitro totuene sulfonyl chlorides 

f.pt.data. ...491 

nitro toluidines f.pt.data.542 

Chloro (penta) ethane In h 9 0.67 





















































































NAME INDEX 


phenacyl 1ignocerate in Eton-. •*••••822 

phenacyl pal m itate In Eton .T6o 

phenacyl stearate in Eton ......790 

Chlorophenols in H 2 0 and C 6 H 6 -...-.355 

CpS.t.data.. •"355 

f.pt.data.. 

Chloropicrin in H 2 0. 8 

Chloropropionic acid oist.bet H 2 0 and 

org. sol vents. 

succinic acid in h 2 0.. . 219 

?n ethyl ether..*220 

f.pt.data.... 

Chloro (tetra) benzene f.pt.data.319 

dinitroethane in N 2 0 2 . 66 

in chloropicrin*.. ...66 

ethane in H 2 0. .....76 

f.pt.data. 76 

ethylene C.s.t.data . 36 . 53,66 

+ tetra chlorethane.7 

Chloro toluene f.pt.data . 53* 

Chloro (tri) acetic acid in H 2 0.68 

+ C 6 H 6 + H 2 0.68 

0i st. resul ts...68-70 

f.pt.data. .71 

acrylic acid in H 2 0.........163 

.benzene f.pt.data...321 

butyric acid Oist.results...*..220 

ethanes in H 2 0.*. 8* 

f.pt.data*.. 8* 

ethyl carbonate (voluntal) f.pt.dataies 

ethylene in h 2 0......67 

Chloro (tri) fluro methane in org. 

solvents.67 

hydroxy butyric acids f.pt.data. 21 * 

lactic acid in aq.acids... 16 U 

Chloro tri nltro benzene In h 2 0...320 

in org.solvents. .320 

f.pt.data...... ...320 

Chloro(tri)nltro methane (chloropicrin) 


in several solvents and their 

mixtures.. 

in liquid . 

f.pt.data... 

digitonlde in H,0 4 ether. 


Cineol in H 20 .,.... 

f.pt.data... 

Cinchona alkaloid salts in H^o and 
other solvents... 


Cincbonidine in H ? 0 and other solvents 794.7 

hel ianthate in . . 

salts In h 2 G and other solvents.790 


Cinchonine In h^O and other solvents. 796-7 

salts in H^O and other solvents. 793 

sulfate in ' H^o*•.... ........796 

Clnchophen in H^o and other solvents ...750 
CInchotint salts in H ? o and other 

sol versts...... ...798 

Cinnamic acid in h,o... 625-6 

in aq. sol s. of acids and salts.. 626-7 

in several solvents... 627-9 

Di st. resul ta. 627 

f.pt.data... .629 

bromo in h^O and c 6 H & ... 624-5 

isobromo in aq.sols.of oxanflic acid.624 

met boxy in m ? 0.. .. 667 

f.pt.data.. .....667 

methyl, ethyl etc. in c 6 « 6 ..666 

Cinnamic aldehyde,bro»o f.pt.data.624 

Clnnamy!idene acetophenone f.pt.data...768 

aniline f.pt.data... 757 

benzal acetone f.pt.data*.. 184.795 

naphthyl amine f.pt.data...*..,. 792 

Cltraconic acid (Methyl maleic acid) 

In several solvents.,...,291 

Citric acid in H^O. 42*7 

in aq.acids,.. *....427-8 

oist. resul ... 428-9 

Cocaine in H ? 0 and other solvents*...776-7 
hydrochloride In several sol vents, ..777 

perchlorate in aq.HctO^...777 

Codeine in several solvents.782 

silts in several solvents....782 

Colchicine In M*0 and other sol vents.. .817 


...8 

salts in h 0 . 

.,,810 

•319 

Collidine in H^O.,...*... 

...616 

• 319 

Oist. results*..*............. 

...616 

• 319 

Comenic acid in h ? 0. .... 

...349 

• * *0 

• 825 

Congo red. In H f 0 and pyridine. 

Coniine in h^o........ 

...760 

...621 

•823 

01 st, results,... 

...621 

• 823 

Cotton seed oil In Eton.. 

...150 



.... 48 

-.824 

in CH^OH__ 

in HCOOH, • •.. 

....25 

• •824 

in _........__ 

...116 

• *825 

CoumarJc acid in HjO.**. .. 

. *.629 

-.850 

acetyl | n h 2 0.... 

. ..689 

••823 

ethyl* In ... 

,,,689 

••822 

• 018 

CoumarIn in H ? 0 and other solvents,. 

Its *- - 

...623 



























































































NAME INDEX 


Creatinine picrate in H.,0 and aq.EtOH..667 


Cresois in h 2 Q and aq. salt sols-547-550 

Dist. resul ..546 

•fCH-OH + H ? 0. 51,549 

4* ETON (f.ptji.). 550 

C.s.t. data.92 

f.pt.data.....*....*...550 

Croce in sulponates of ary l amine s in 

H 2 0 (ref.).-. 

Crotonic acid in stereo! someric 

sol vents..*......221 

0 ist.results........??i-2 

f .pt.data.•*»«**♦*.222 

nitrite f.pts.wlth aniline....718 

Cryptopine, methyl in C^h^{ f.pts.)...*.81/ 
picrate in HjO and other sol vents...a 16 

Cumaric acid, amyl, in H ? 0.*. 7U 

methyl in H^G .*.*. ..667 

Cumarinic acid,amyl in H^O.754 

methyl 1 n h 2 q. 66? 

Cumene (pseudo) f.pt. with so., (ref.)... 64 1 

Cumidine, pseudo In H.,0.......,...642 

benzene sulfonate in h^o.7 08 

Cumin ic acid in H ? 0-*.*.668 

Cupreine sulfate in H ? 0....798 

Cyanamide f.pt.data. .24 

polymerized (dicy&nodiamide) in m^O 

and other solvents.-.99 

f.pt,data.....100 

Cyanoacetic acid 0 1 ?*t. result?!*......... i64 

benzene f,pt.data.....473 

(di) diamide (Polymerized cyanamide) 

in h 2 0 and other solvent*.99 

f.pt.data,.. 100 

Cyanogen, azido dithio carbonate in 

H 2 0 and other solvents...66 

Cyclohexane In h 2 0.»..*. .. ....432 

Cl s.t.data,...,.,,.910,433,559 

*f acetic acid.......... *. 116 

4* acetic anhydride.222 

+ anil In#. 910 

+ ca 2 .*... .11 

4* Eton 4 h 2 o..*».*♦,**,***.,.199 

4* CHjOH...*,*.. 44,9 31 

+ CHjOH + 0^0 •*,****#*»**,,******.52 

4 S0 2 ... 413 

+ m tol uidinn.. *. .........933 

f .pt.data.......»13 

ethyl C.s.t.with SO^...619 

tri methyl c.s.t.with §o | . 649 

Cyclohexane! in K^o........... 939-5 

Cyclohexanone f.pt.data... ............930 

methyl in h 2 0 and aq. n& ©lento ......561 

Cyclopentane c.e.i* with anil Ine ......,918 


Cystine 1 n HjO. 442 - 3,751 

in aq.salt sols........443—5,752 

in aq.EtOH.444 


Cytisine in N«o and other sol vents .....690 

n__1 » . *• 


Decal in in so 2 . . 

Decane c.s.t.with aniline.. 

C.s.t.with $0 2 .685 

f.pt.data. . 

Decyl melon ic acid in H 2 o.710,730 

Desoxy benzoin in CCl 4 and CHCl-.748 

cholic acid f.pt.data...822 

methyl f.pt.data.. 

pinacone f.pt.data.825 

Desyl chloride f.pt.data. 756 

Dextrin in HO..... 

*_x_ . r. _ 


Dextrose in H 2 0 and other sol vents.., 445-6 


in alcohols. ,446 

Di acetin,D ist. results(ref). 307 

Di acetyl f di ethyl tartrate f.pt.data ..709 

methyl tartrate f.pt.data. 291 

morphine D1st. bet. h 2 0 and oil ......816 

Di ally! (and other)barbituric acid^ 


f .pt.data... 617 

ether in N 2 0. 42.9 

01 anlsole acetone f.pt.data(ref). 184 

DI benzo furan f.pt.data. 693 

Di benzyl acetone f.pt.data. 184 , 757 

amine hydrochloride In H 2 o &CHClg...554 

hydrazine f.pt.data. 754 

Di bromo,see Bromo(dl) 

Di butyl ketone In h 2 0..... 644 

Di cetyl C.s.t.with $ 0 2 .827 

f. pt.data.827 

Di chloro, see Chloro(di) 

Pi chlor ethyl sulfide (Mustard Gas) in 

H^O, EtOM and other solvents...241-2 

Di chlor hydrine + pinene.67 

Di cyano ethane f.pt.data.....214 

DI ethoxy benzidine f.pt.data....763 

Di ethyl amine in H 2 0.278 

01st. results......278-80 

hydrochloride etc. in h 2 0 and CHCl^.278 
Di ethyl barbituric acid in h 2 0 etc....616 

in aq.solutions.*• 617 

f. pt.data.617 

Di ethyl ketone 4 EtOH 4- « 2 0.133- 

oxalate f.pt.data. 430 

sulfon methane Dist.results.317 

Diglycine hydantoic acid In aq.EtOH....297 

Di hydro anthracene f.pt.data.747 

carvone in H 2 0.676 

ergoaterol f. pt.dajta.....823 

naphthalene f.pt,data.666 

























































































NAME tfteex 


Di iso amylene + acetone..........*183 

Di lactone in H 2 0...* ' c 

Di methyl see also Methyl{di} 

Di methyl amine in H 2 0....*.***» — *****t fci:j 

D i st. results..... ifeO 

hydrochloride in H^O and CHCltai 

acid phthalate D 1st.results..*.. 21) 

chloro platinate in aq.Eton......... 161 

Di methyl amino antipyrine in US 

f .pt.data....***** 

Di methyl arsinic acid(cacodyl ic acid) 

in H 2 0 and EtOH...... ***,*U>7 

Di methyl glyoxime f.pt.data.. .*260 

guanidine picrate in N^O....*51 

hydrazine f.pt.data.. 14? 

indole f.pt.data........668 

malonic acid D 1st.results....•••??* 

Dimethyl oxalate in H^O and other 

solvents..... 22 ) * 

C.s.t. with camphtne......... 

f.pt.data.*..22« 

pyridine in H 2 0............))) 

pyrone in org.sol vents..............661 

f. pt.data... SM 

suifon dimethyl methane, 0it. 

results... ...U/ 

terephthalate f,pt.data...... ..66? 

trimethylene in H^O,.. 

’xanthine in several solvents.652 

Di st, resul ts. 651 

Dlnltranisole in H ? 0 and other solvents)^* 
f.pt.data...................... .,6-iy 

Dinltro see Nltro (di) 

Dionlne in H^O and other solvents.... ♦. m 

Dioxane In H^O (f.pts.). .169 

f.pt.data. 15* 

Dloxynaphthalenes f.pt.data............ea? 

Dlphenic acid in aq. MCI............... ?*5 

Diphenyl c.s.t.data...... 

amine in H^O....... 

in aq. EtOH...., ?rt 

in several* solvents,,,,,,,,,,., 103--5 
4* ether (ref • .,,,, 

4* isopentane (ref♦),»i#** 

4* urea...............e t 

+ urea + resorcinol .m 

f. pt .data... ??i* 

Di*ph©nylamine blue in several solvent 

chloro f.pt.data..,.,....,...,.. 

dintro in several solvent*....'..,,**?) 
hexanitro in several sol vents,,»,,.,ee? 
tetranltro In several solvonts,,,.,,*?^ 
thlo in so^.,§t| 
Diphenyl benzidine In 


carbonates ?.pt.data. 

disuIf ide f . pt.date,.. 

Oiphenylene glycolic acid in hq.hci 

imide in it Oh and uu>**r solvents 

f. p1.d a l ft.. 

Diphenyl ether f,pt.da!i. 

guanidine in ry?jh#*f {r* ; * t , 

f. P t.da 5 i..,,... ., , # 

methane in several Solvents,. 


.*--724 

’*,*/:******.. 

eld m nq.NO .,,,745 

!h *‘ r solvents., 693 ^ 

* ‘ *“*'** * —* — ..694 

... 

{r»*r. . 

.*.727 

.. 

solvents. . 

t, pt .... . 

methyl amine r.pt . ^ 

pi per id 1 net in h )V >...-***.* ***769 

tilluridfi etc, r. p*, dv.a. ' 7 * 

— * — — -.700 

urea h ^ * an,? «?w **iu*ni s . , lu 

Dipiperona! acetone *, pt . [* 792 

tiipropytemin* 01 \t, .. II. . 

it her in h ;i o..... ^ 

ketone in ... * B 

*■ ******* w 

0t Stt#r tns in nnvnrftl *uil vents,. ... 

Oixylyl amint Mu.liU...,.*762 

Oodecane : # *»,i,*iu ashimp. ... 

. 

t . pt, dn! a, *,,, <tt# 1 7 lg 

OotrieconUne :. s.i ,«it h . . 

r.pt.iintn,.,,,.:. 

Oulcitol ,d I bent at Ic i»> , 7 * solvents.... 445 

Oorene f, pi. dels. 672 

Dyts i n t. 1 " I ^ ftftfl t O l un hr ffef ),830 
in \p\ (ref) f *•••**,0jo 

Oi~t»fw*»w It 030 

Idlest in salts in aq, «t i©»s,,, 

In p f f i <3 i tm , t # Mt # # # (4 j 

11 it id IC iCiH i n *ievnrnl so l v«nti,,, 730.786 
f. pt .it at a. 7B6 

Iteterin in tJO« and tm:» i ...,,,,,,,,,.su 

Cleosteeric acid m nq,i i#m.,,,743 

feet In# in nil..,,...,..,,826 

salts »n m..........,826 

leedin »n ******?f sI su 1 V*« n\ \ t , „ .. 731 

Cnsnthaldehyde in ,,,§64 

Inenthic acid in . ,,.,.466 

0»nt. f *»sw11 ■>!* ,,, ..,,.,,566 

S crl ♦ « , 8.3 
I# Icht or bydr me « s.. ,,,,.,,,,,,,,,,169 

tM sq* S ? w*, nr i#, 10J 

freosUrot ,.,...,823 

Crude acid m .. 

Irythr itol h- n,8. ,,277 

r, .278 

dibtAjralU .«ft 

tetra nit rate r. pi, #su.......... **.23? 


tttfi nitre ptnte In t»v«rftl sotvffttliM 

































































NAME INDEX 


di benzoyl f.pt.data...•. 761 

di chloro,tctra fluoro in org solvents 7 

<ji cyano f.pt.data. 

hexa chloro in ethane.66 

C.s.t.with ethyl oxalate...66 

f.pt.data.*.66 

Ethane, penta chloro in H^O..67 

C.s.t.with acetamide..... 67 


4 ^ 4 

f.pt.data.*.. 67 

per chloro in 67 

tetra bromo in H^O.. 76 

f.pt.data... 76 

tetra chloro in h ? 0.......76 

f. pt. dat a.... 

tetra chloro,dinitro In .66 

in super palite and chi or pier in..66 

tri bromo,dIchloro f.pt.data....6? 

Ether, see Ethyl ether 

Ethinyldiphenyl carbinol ether oxides 

In several solvents.....-. • * • • E 1 17 

Ethoxy benzal acetophenone f.pt.data...769 

Ethoxy caffeine oist.results..6 13 

(di)benzid Ine f.pt.data............. 763 

Ethylal (oiethoxy methane)f.pt.data....317 

Ethyl acetate in ... 

in aq.EtOH and salt not *.?«6™7 

4 EtOH {f. pt f».).w.248 

+ EtOH 4 H 2 0.....112,134 

+ Furfural 4 H ? 0. ?4B 

4 CH-OH 4 H^O..» ....... 45,46 

+ CCl tt ... 5 

4 plnene...............,.67 7 

f.pt.data.................249 

Ethyl acetylene tetra carbonate f.pt. 

data,... 7$4 

Ethyl adipate in h ? 0..681 

Ethyl alcohol In H ? 0(f.ptft.).... 329-30 

Dist.results..... 131,150 

4- acetone f.pts*................. iSS 

4 amyl acetate 3 h^o.....565 

4 amyl formate 4 h ? 0...,..416 

4- aniline 4 H-Q... .all 

4* aniline 4 nfiro benzene... an 

*4 &utyl alcohol 4 .115 

4 benzene(f.pta.)... 155 

4 benzene 4 H^O...............117-aO 

4* benz&ldahyd© 4 h^O....14? 

4 benzyl acetate 4 Ui 

4- benzyl alcohol 4 h ? 0 ......, i»l 

+ benzyl ethyl ether 4 h^O. ...... u? 

4- bromo benzene 4 h^O. ..ui 

4- bromo toluene 4 H*0..... .»uu 


4 c hi or ethyl acetate + H 2 0 . 238 

+ chloro benzene 4 - h 2 0 .. 

4 chloroform 4 h 2 0 . 14.131 

4 cot 10 n seed oil.,.,....., B ., >>P igQ 

+ cresol s(f. pt.}. . 

4 cyclohexane 4 H 2 0.149 

4 diethyl ketone 4 * H 2 0 . 131 

Ethyl Alcohol 4 Ethylene chloride 4 -h 2 0 . .98 
4 ethylidene chloride 4 H 2 0.......98 

4 ethyl acetate 4- H 2 0 . 132,134 

4 ethyl bromide 4 h 2 0 . 132 

4 ethyl butyrate 4- H 2 0 . 132 

4* ethyl ether 4* H 2 0. 130 - 3,153 

4 ethyl ether (f. pts.).154 

4 ethyl propionate 4 h 2 0 . 132,300 

4 ethyl valerates 4 H 2 0 .565 

4 gasol ine 4 H 2 0 .150-2 

4 gasoline 6 another solvent 4 * H 2 0152 

4 glycerol 4- C 6 H fi .155 

4 glycol 4 another solvent.154 

4 heptane 4 H 2 0 .147-8 

4 hexane 4 H 2 0 .. 146-8 

4 iso amyl alcohol 4 H 2 0 . 136 

4 iso amyl bromide 4 - H 2 0 . 136 

4 iso amyl ether 4 h 2 0 . 136 

4 iso butyl alcohol 4 * H 2 0 . 136 

4 " * bromide 4“ H 2 0 . 136 

4 iso pentane 4 H 2 0.146 

4 mesltylen© 4 H 2 0 .. 136 ' 

4 methyl alcohol 4 H 2 0 .44 

4 methyl aniline 4 H 2 0 ......142 

4 methyl butyrate 4 H 2 0. 135 

4 methyl valerate 4- H 2 0. 135 

4 nitro benzene 4 h 2 0...141 

4 nitro glycerol.%. 134 

4 nitro toluene 4* H 2 0.144 

Ethyl alcohol 4 paraffin.152 

4 pentane 4 HjO......146 

4 phenetol 4 HjO.142 

4 phenol {f. pts.).156 

4 phenyl ether 4* H 2 0. 145 

4 plnen® 4 h 2 0.144 

4 propyl acetate 4 ” H 2 0 . ..300 

4 * bromide 4“ h 2 0 ......144 

4 • butyrate 4- H 2 0.565 

4 succinic nitrile 4 H 2 0(ref)....214 

4 toluene 4 H 2 0. 142-4 

4 toluidine 4 H 2 0.. 

4 xylenes 4 H 2 0.145 

♦f.pt.data.140-1,156 

Ethyl amine In h 2 0 . 161 

Diet.results...161 


hydro chloride in M.,0 and chcI^.162 

Ethyl aniline C.s.t.data.615 

































































































NAME fUDEX 


Ethyl azalate in h 2 0 


Ethyl benzene sulfonate in H^O and aq. 


■t succinic nitrile j H? o(ref)., 
i triethyl amine + H,0(ref)...] 


sols.*.. ‘ 

Ethyl benzoate in h 2 0 and aq.sols.. 

f.pt .data. 

C. s.t.data.* 

Ethyl benzyl amine in glycerol. 

Dist.results..... *... 

Ethyl bromide(Bromo ©thane) in « 2 0. 

in ethyl ether.***** 

f. pt.data... 


f.pt.data. 


Ethyl formate in ho* 
f.pt.data...... 


9 lutaric acid in h o...... 

hydrogen sulfate in h ? o{f.pts.). 

in ethyl other f m so .... 


hypochlorite pist, result*! 


+ Eton + h 2 o. 


■f methyl alcohol 4 H 2 0. 

+ propyl alcohol 4’ H 2 0*.....205 

butyrate in H^O and aq.EtOH.....an? 

4- ethyl alcohol 4 H 2 0.*.142 

caproate in H^O. 18 

caprylate in H 2 0.* * *. 685 

Ethyl carbamate (Urethan) in « 2 0.... 20? 

in aq.salt sol$...*•*•***•••»**** 

in several solvents....* * 204 

f.pt.data... 

Ethyl carbamate,methyl phenyl tr i chloro 

f.pt.data.*.. 

tri chloro (voluntal)f.pt.data... 166 

Ethyl carbinol in H 2 0...*..*,**...*416 

chloride(chlorethane) in « 2 0,..* #*** H* 
in several solvents.......*n$ 


iodid#{ lodo ethane) in h ? o and bloodtfo 

f.pts. with ether.,.,. Q 

ketonef Pr 00io m) in H 0........ 298-9 

leucine hydrochloride" in alcohols 

.*.*.. 

Ethyl malonate in m, 0 . ... . . lfi? 

malonic acid in h ? o.... . 

1 Ethyl nlher’t h ? 0. . [ m 

mandelates, t ,pt*daia.... 

margarafe f.pt.date. . 

methyl glyoximt f.pt.data. . 

methyl ketone(Butanew) in h^o.**,,, 243 
in aq.hoH. of perchlorates . 241 


in several solvents, 
cinnamic acids in c g H 6 * 


coumaric acid in H ? 0. 


coumarinic acid in H ? 0.. W 

cyclohexane C.s.t. with S0 2 ». .6i9 

cyclopentane C .s.t.data,*. ..me, 951,55* 

Ethyl (di)aniline f.pt.data..•*.**.676 

diacetyl tartrate f.pt. data. 

Ethyl dimethyl carbinol c.s.t.data......J§ 

sulfine perchlorate in H ? o*.Ill 
Ethyl dinitro benzoate 4 other cmpdt.*.6$t 

Ethyl (dI)oxalate f.pt. data. .a JO 

phenyl (dl)urea In h 2 0*m 

in EtOH and other solvents. 77% 

f.pt. data . ?75 


in n^o. »*.,,243 

in aq.soH. of perchlorates . 243 

4 glycerol.......244 

mot by 1 phenol» f.pt. dm a.,,.. 6 „ 2 

Ethyl morphine in h ? o nod other solvents 

799 

hydrochloride in m ? o A nd EtOH*......799 

Ethyl nitre aniline f.pt. data .. 

nitre benzoate f. pt.data. 633 

oenanthate In ... ,645 

Ethyl {and other et&er)oxides of phenyl 
Ethinyl diphenyl carblnolf. In 
severe l aolventa. ... 817 


succinate in H 2 0..**.*.617 


f.pt.data.... ,6i? 

succinic acid in H ? o.,*... 61 ? 

tartrate Dist.results...,. a j v 


tri nitro aniline in h^O. .........,.*70 


Ethyl ether in h 2 o... 

In aq.sols. of acids,salts, etc., 2 ?j«e 

4* acetic acid 4 h 2 0*.***.*.**502 

4* acetone,.. m 

+ carbon disulfide...,,n 

4- carbon tetra chloride.•..,..,6 


Ethyl palmitate f.pi,data.*«.*«• 
pelargonate in m^o* 
pent an# C*ft»t.«ltft aniline,, 

pentanol in n } 0.. 

phenol* f.ps.^u.. 

Ethyl phenyl acetate C.s.t, with 

piyterol...... 

amine nandelalii in ho.,... 
nitramlne,tri nitro, In h^o. 
Ethyl plMlalt in h ? o........*, 

propionate in .. 

f iion t h,o..* 

propyl ether In e0.«.....** 
salicylate c.s.t.data,..***, 
itbacali in * 2 o.. *..*•**••** 

itearate t , pi,‘dma* *.*.* 

sober ate in a,0... 

succinate f . pt.data*. •...... 


tniton methane t« h 0 a Eton, 















































































NAME INDEX 


£thyl urea In EtOH and quinoline.209 

urethan in HjO... 

valerate in H 2 0.*. 56b 

4 Eton 4 H^o.*. *.. •*** 

Ethylene in H^O and .. 94 s 

In blood,pi asma.etc..*.•••* 95 

in aq. sols.of alkal is.....95 

in alcohols and other solvents..95-7 
f .pt.data.*.*. 9 ' 

bromide(Dibrom ethane) in H ? 0- ...... .97 

In HCOOH.^ 

f. pt.data....***. 91 

chioride(Dichlor ethane} in h ? 0.9B 

in aq.salt sols.*. 9& 

vapor pressures in h^o.9B 

4 Eton 4 H ? Ou... .*. 96 

f*.pt.data...99 

cyanide (Suesinig nitrile) in h^O....? !4 

in aq. solutions... 

4 EtOH 4 H ? 0 {ref).. .. 

4 Ethyl ether 4 ).2t« 

4 sucrose 4 H^O{ref). 

0 1st. results............?i« 

Ethylene diamine C, s* t .data,........66. 163 

f.pt.data..*.. 

dibenzoyl, f.pt.data...... •*** UQ 

dlchloro, f.pt.data.... ?A 

di lodo, f .pt.data.. .*. *.77 

ether in H ? o(f,pti.. .•* 

Ethylene Glycol(alycol) in M ? 0 [f.pis.)*tae 
4 acetone 4 another empef....... 15 7-8 

C.s.t.data, *...IS t 

esters in Eton...*.. 79i 

Ethylene oxide in H^o and die hi or ethane 

too 

f.pts.wlth H|0... *.101 

tetra chloro 4 c^clg . 7 

c.s.t.data..... .<64 

tetra phenyl f,pt.data.. 

trI chloride in h^o.*.. ..ia 

tri chloro in h^o.. . .....a? 

Ethylidene ch)oridt{oicMor el mm) in 

« 2 0. ..,,.....,..99 

in aq.salt sols...................99 

4 Eton 4 h 2 0 ......................fi 

f. pt.data,..,..,,......,,.,..*- n 

Eucaine and salts in h^O and other 

solvents.. *. ill 

Eucalypto! (see Cineole) 

Eugsnol in aq.EtOH...81? 

C.s.t. with glycerol. ......,,....210 

benzoate f. pt.data. ...,769 

law f.pt.data....... dfO 


Fatty acids in EtOH and C 6 h 6 .831 

Fenchon© f.pt.data.628 

Fibrinogen in aq. sols...... 846 

Flavone f.pt.data. 756 

Fluoranthene f.pt.data.760 

FIuorene in several solvents...721 

f.pt.data. 721 

4 Eton 4 dinitro oxybenzoic acid.472 
bromo(chloro)amino in several 

solvents...721 

bromo(chloro)nitro in several 

solvents.721 

Fluorenol,bromo amino in several 

solvents.... 722 

Fluorenon© f.pt.data......719 

bromo(chloro)nitro In several 

solvents.719 

chloro amino in several solvents....719 
Fluorenone oxime,bromo nitro in several 

solvents.719 

Fluorescein In h^O & pyridine.800 

Fluor© benzene in H^O.354 

f .pt.data.. • ...... .354 

Fluoro biphenyl f.pt.data.. 693 

bromo benzene f.pt.data. 341 

chloro methane in org.solvents.24 

Fluoro (di)chloro methane In org. 

solvents...16-21 

Fluoro naphthalenes f.pt.data.646 

nitro benzene f.pt.data...... 346 

toluene f.pt.data. 534 

tri chloro methane In org.solvents..6-7 
Fluoro (tetra) dichlor ©than© in org. 

solvents...7 

Formaldehyde In h ? o.28 

in HQ.NlijSO^.**25 

Oist,results,.. ...25 

Formamid© in H^O,..35 

in ch jOH and C 6 m s N0 2 .3^ 

f.pt.data....... 3d 

Formic »cld in H^O.25 

in various solvents.25,27.32 

4 CCl* 4 H ? 0. 2 

4 C 6 H b HH 7 4 H 2 0...26 

0 i»t.results. 27-31 

f.pt.data... 32 

Formyl amino butyric acid in aq.EtOH 

and other empda.... 295 

glycine in aq.sols.of alcohols.172 

nee methyl amine f.pt.data......691 

leucine in aq.EtOH...562 

Fructose in aq.pyridine.713 

in pyridine.714 

Fwearamide in H^O......221 


























































































NAME INDEX 


dj ethyl ester* ir.pt.data., 
di methyl ester + ligrolne. 
f .pt.data. 


Furfural in « 2 0. . 

+ acetone + HjO. 179 

+ ethyl acetate + H^O.2^8 

+ iso amyl acetate + H^O....- 28/ 

(oxy methyl) in H 2 0(f.pts.) .***«« 

Furfuralizine f. pt.data . 

Furoxime,methyl phenyl f.pt.data...629.66? 
Galactose In H^O and pyridine....448,713-4 

Gallic acid in « 2 0 and EtOH.....**533 

01st.results. ...5J3 

in org. solvents.....533 

aldehyde in H 2 0......*...290 

Gasoline in H 2 0.G33 

+ EtOH + H 2 0.*. 

+ EtOH + 3rd solvent + HgO....... 152 

+ EtOH + C 6 H 6 .....fill 

+ EtOH + Xylene.©33 


+ EtOH + Xylene.©33 

Gelatin In H 2 0 and aq.sols.......$43«S 

in acetic acid. 8U5 

Gentisic acid Dist.results...531 

Geraniol ic.s.t. with propionamide.198 

Gliadin In aq.acids... 84D 

in aq.sols.of alcohols and other 

compounds.. 

Globul in (serum) in aq.MgSO^sols....846 

Glucose in H 2 o and aq.EtOH..*..*.445-6 

in several solvents........445-6 

in methyl alcohol.*.446 

in pyridine alone and^H^O.713-4 

ureide in alcohols.........564 


Glutamic acid In H 2 0 and aq.EtOH..... 296-7 


in aq.salt sols...296 

in several solvents......197 

hydrochloride In H 2 0.... 297 

Glutamine In H 2 0 and EtOH.-.30? 

Qlutarlc acld(Pyro tartaric acid) 

Oist. results.29| 

ethyl in ...64| 

GlutaronitrilefTrtmethylene cyanide) 

in H 2 0...290 

Glycerol In H 2 0(f.pts.).209 

in aq.aniline...•••..••415 

+ 'acetone... 180 

+ acetone + « 2 0. 177 

+ acetone + acetic anhydride..... 177 

+ acetophenone.....579 

+ anisidlne... .560 

+ benzal dehyde... 497 

4- benzyl ethyl amine....,.#..642 

+ butanone*.. 244 

+ Q0 2 (llquld)... ,.210 

X A iMat Kul an 1 1 1 ra ^ — 


+ met hy1 alcohol + h ? 0. 
*1 methyl aniline....... 

* phenol 4 H 0(ref).... 

4 pyrocatechol. 

+ sat Icylaldehyde...... 

+ toluId Ine#........... 

C. s. t • data............. 

f.pt. data.... 

Glycerol dinitrate in 


triacetate In C^. 


trinitrate^Uro glycerine) ? n h 0..173 
in hq.HNOj and JU^. 

f. pt.data.....^ 

GlycinefGlycocoll) in « 2 o.......... 122 , 12 a 

in aq.salt sols. . . 

in aq.itOH. . 


Oist. results...... il2 { 

in several solvents,.. t 12 « 

Glycogen in H^O,... 

In EtOH sc) ut Ions (ref). ..b4 < 

Glycol (Ethylene glycol) In H ? 0(f ,pt$.).i 5 i 

+ EtOH f 3rd solvent.. 

3 acetone f 3rd solvent.,,1S6~: 

C* s«t,data................ 15 ’ 

Glycol chlor hydrin# c.s.t.data. 66, in 


Glycolic acid In ho. 


Olst.results...,. u 

diphenylene in aq.HCl..,741 

Glycolyl urea(Hydantoin) In aq.EtOH... .16 

Glycyl glycine in h ? o m 4 aq.EtOH. 26 

Glyoxal phenyl hydrazones in Eton and 

other no 1 vents. .747- 

Glyoxime f.pt.data....10 


Gnoscopine plcrate In h. 5 o and other 


m \vent #•••»#,»,•*..*.81 

Guaiacol f glycerol..... 20 

C * s. t • with c iironellal ..,.,....5! 


f.pt# del a.... U 

carbonate In h o and other iolvent$.7l 

Guanidine,diphenyl In rubber (rtf).7; 

f.pt. data............ 7 : 

triphenyl in aq.EtOH.,.....7! 

f.pt.data. 7! 

picrate In H^O and aq.EtOH.,.#.,....51 


He!ianthina In h 2 0 . 8; 

phenol ate in « 2 0,..........8 

Hemoglobin in M 2 0 and other solvents..^ 

salting out experiment (ref).8 

Hendecane c.s.t. with 80 2 ......* . 6 

Hendecanoic acid f.pt.data.....*. 6 

fiepta decane f.pt.data.......... 7 

Hepta decanol f.pt.data...,. 7 

Heptsudecyl alcohol f.pt.data.....* 7 

Heptane In H^o.# . .462,5 
































































































JtAME fMDEX 


4 phenol 4 .... §63 

C. S. t.data... 51. 290.418,56J 

f.,pt, data........,§6 3 

ieptane, methy I c a i i n so,.. ; j 

leptanoUfisomerir) in H,o...... 

leptoic acid in h ; 0.1.§ ft o 

Dist.results.... §66 

eptyl alcohol in h„ 0........*> r u, *> n ? 

amine olst. rcsul ts.. §69 

melonic acid !n M‘*.OBJ 

eptyl ic acid in H,0..... 

D 1st.results...... 


Homatropine hydrabro.jd# 


* n h 2 ° afKj 


rather solvents., * 

Mantoic acid In H o ^ ot'^; 
solvents.. . 


antno caproic in h o , nd othei*" 

solvents.‘ 

triglycine in N O and’clf}’*.*. 

Manto nrciycolyi urea) i 

;S“*° " 0f * eucine in aq . E to q H : 
Hydnst me n» h^o. 


+ M..... 


iroin in H 2 0 


n '' ,evvr solvents.... 

Mrochlorlda i„ H .0 and ot ' h ' e '/ 

solvents.... 


ixa amylose in h„o.... . 

xa bromo benzene in airohuln..mi 

See also Bromo,Chloro «*u. 
and the parent ramf>uufut 

xa chloro benzene in pam r ymrrtt *..,.. \ m 

f.pt.data.3 li 

xa decane In liquid 50... 

f.pt.data.1... 

ta decyl iodide f.pt.dat ...,. 

(a hydro benzoic acid in h^o....I 

meaitylene C.s.t. in .so,,,,,*.,.. 

xylene in Eton. t *.,. 6C/ 

a methyl benzene 4 tri rhlnro t () 

nitro behznne,.....,.j 

a methylene tetramine in h,o n ttf 

other solvents , a au 


ane in H^O and alcohols.. .. 

4 an fl I no, . »,. 


Hydraitne,dibenzyl f.p t . data . " 

T bew "« f -pt.data. ‘ 0 5 . 4 

Hirdrob.nxa.ide in £t 0 H and quinoline " 

Hydrobenzoin in cc , and CHC .— 11 

Hydrocarbon* | aniline. \ . 48 

tract ionat ion with SO (ref)...’.’.'"!!! 
Hydrocaoutchouc in org.solvent S (ref).. J.f 
Hydroc.nnaa.ic acid in H ?0 an d 

organic solvents. 

»lst. result,. . 83 “ 

f.pt.dnta. . 

Hydrocyanic acid in Hcco^d’c^m” » 
Hydroquinine in H^o. 65 * 22 

Hydroquinone in « ? 0 and other’aciv^M.!J m 

in fiq.acid and salt sols... ,» 7 „ 

Olst.results. J 8 

; h *°. 


. ..*............. MU 

+ EtOH 4 H^o,... 

4 to rmafflide 4 ai 1 1 open /rum I r e f |, .. 3& 

4 methyl tic, 4 h,o.... 

4 methyl ale,....*. # .. ##b ^^ 

4 nitrooenzun# 4 ether rmptn ,,.,, 

4 phenol 4 *\w 

+ s° 2 n Muidf.,. 

C.s.t.dita..»*ii, §§9 

..’««e 

yclopentane C s.t.a.nt,,. . 

sthyl C.s.t.witn so,,..,,,.Ha, 

»l«(laoraerlc) in h',o. ........ 

^', ,n v.•*.::::•« 

»-s-oi« in Hj0. 

•• in org.sotvom h,. 

inM ^. 

,L sT! ts . 

alcohol In h o. 

Ih® Olst * reset t a.., # ... . 

Ionic acid in h o.. *! * 

'cinic acid r,- 


pt.dnta. . 

Hydroxy enthraquinones in H O., 
azobenzene In h o and e.L. 

Olst. results...,. 

f * Pt.data,.. . 

benzaldehydes in H O and cm 

f *pt,dfUa.;.f # ; 

benztldoxlme® f.pt.data. 

benzoic acid® in H O and aq. salt 
sols.. 

. t ... 

tn venous solvents... 529-31 

0»nt.results.. 

. f *bt.d4U.. 529,531 

clmmlc acid in H 0„....629 

Hydroxy(dl)benzole acid Olst.results 


* * a1i-«0 


531 533 

Hydroxy proline In acetic and butyric ’ 

* cl «s. . 

tolu* Idehyde* In M O and c.H.. 584-5 


toluic acids In h^o and other 


solvents,.! 

Hyodesoxychol ic acid 

i - - - ' 


.. 

f.pt.data. 822 















































































NAME INDEX 


Indigo in HCOOH.. 

lndo 1 (Tetra iodo pyrrol) In « 2 0 and 

other solvents. 213 

in EtOH and qulnol in.........575 

f.pt.dat a...5 75 

dimethyl f.pt.data.. 

methyl f.pt.data. .......631 

Inositdl, Uo, in « 2 0. ,.uu 8 

In'ul in in h 2 0 . @28 

Iodo acetic acid,Dist.results..-94 

Iodo aniline sulfonic acids In H 2 0....,a06 

'odo biphenyl f.pt.data....*. 693 

benzene in H 2 0 . 354 

f, pt.data...-05* 

benzoic acid in h 2 0 ...473077 

Dist. results.478 

f.pt.data.478 

bromo benzene f.pt.dat a....... 342 

chloro benzene f.pt.data.....343 

chloro nitro benzene f.pt.data. 322 

lodo(di)dithio carbamide in CHC1 ^. 163 

ethane f.pts.with dioxan...99 

ethylene f.pt.data...77 

methane in H 2 0.. 22,24 

f.pt.data.*22,24 

salicylic acid in H 2 0. 469 

tyrosine in H 2 o. .....633 

Iodo ethane(Ethyl iodide) In H 2 0 and 

blood. 120 

f.pts. with ether..020 

lodoeosin in H 2 0 & pyridine...,..799 

lodofluorescein,sodium tetra,in h ? 0 

and pyridine. 799 

Iodoform in several sol vents.,...21-2 

Iodo methyl benzoate f.pt.data,..576 

nitro benzenes f.pt.data...,...,.. 047 

phenol f.pt.data. ....,366 

propionic acid in H 2 0.171 

Dist. results. 172 

toluene f.pt.data...... ...534 

laoamyl acetate in h 2 o....,..,.....564 

+ EtOH 4 H 2 0...565 

+ furfural 4 H 2 0... 282 

Dist. results.. ..566 

benzoate C.s.t.data... 584 

bromide in h 2 q. 

4 EtOH 4 H 2 0. ,,...036 

alcohol in H 2 o and aq.salt solutions 

. 314-6 

in glycerol. ...314 

4 EtOH 4 H 2 0.. 

+ propyl ale. 4 H 2 0.207 

Dist. results. .....315 

Iso amyl amine Dist.results.317-8 


oxalate c . s, t .data...... 

urethan in h, 0 ....." 

Iso bromo cinnamic acid in aq.sols...! 

iso butyric acid in 0 . 2 j 0-1 

Dist. resul t s..- * *......... 25 2-7 

f.pt.data... . 

iso butyl acetate in h,q. .....437 

alcohol In h j0 . 1 . 268-70 

in aq. Ha ben/oate... 270 

DI st. result s... 2 }o 

in 1 iquid CO^...269 

4 EtOH 4 HjO..... ] 136 

4 methyl ale, 4 h 2 0 . . 

Iso butyl amine Dist.results............ 2 ei 

hydrochloride in h^o and CHCl-.281 

Iso butyl bromide In h^O. .....264 

4 Eton 4 h^o..., 13 ^ 

f. pt.data.... 264 

carblnol in H ? o. 3 ^ 

chloride in H ? o.....*....264 

+ cs 2 . a 

format© In H ;) 0... 300 

glycol ether* in h ? o.#.. 461 

methyl ether in h ? o... 317 

methyl ketone in ,....436 

tartrate® in boh.,,.... 710 

f.pt.data..... 710 

urethan in H^O. 264 

isg butylene in 1 ton. 240 

Iso butyraldehyde in h ; ,o.. 243 

Iso caprolc acid Dist,results.,,*.. 438-440 
Iso chav I bet ol, methoxy f.pt.data.,.,,,.690 
Iso crotonic acid in stereo Isomeric 

solvents,*. ..223 

Iso durene f,pt.data.... 673 

Iso eugenol f.pt.data,..,....,....67C 

methyl ester c.s.t. data.58» 

Iso heptane c.s.t.data.,».,..,..*..,...4il 
Iso hexane c.s.t.data......418,553,589,61! 

Iso hexoic acid pist.results...438-4( 

iso Inositol in h^d......44< 

Iso leucines In h ? o...45] 

Iso octane c.s.t.data.,,....4ii 

iso pentane 4 bom 4 h^O( f*pts*)..14 

4 cs ? ... 1 

4 diphenyl amine..*.....*..*«70 

4 phenol..31 

C.s.t.data........312,41 

Iso phthallc acid, Dist, results.......*.57 

Iso propyl alcohol in h^O{ f.pta.)(ref ).20 

4 benzene 4 H^O.*. • *. 206 - 

benzoic acid in h 2 o...... 66 

ethyl ether In h 2 0.31 

methyl ether in h.o.........,...27 







































































































H AH E 1M0EX 


I S0 thio cyanic acid ally! estqruilyl 

mustard oil)in ternary nn d 

quaternary systems..*.* 1?l 

in sulfur.*. 2:1 

f.pt.data. ... * • .. 1 

,50 valerate, ©thy! in HjO . .....565 

-j- EtOH + HjO.^66 

150 valeric acid in ftQ.H ? PO tt . M 

Dist. results...*. ,ov * 

f.pt.data....*.... ^06 

Itaconic acid D i st . result *> (re*} ........ 29 s 

Keratin in HjO.and pyridine. 

Kerosene 4 acetic acid... n6 

in HCOOH... 2*4 

Ketene f.pts.with carba/ol**. n 

Lactamide f.pt.data.....— .. 20 1 

Lact diethyl amid® oUt.renuH'. «..m 

Lactic acid 0 1st. result s.---- 

tri chloro in aq.acida,.. 

Lactose in H 2 o.. 

in aq. pyridine. 

in aq.sucrose.... U* 

in EtOH and quinoline. 

In pyridine............ M4 

Lactyl (dl) acid,tri thio carbon, in* 

stereoisomers In h^o............. 

Laurie acid in H ? 0.eod aq.ftOM. f\t 

in alcohols.... Mft 

in C 6 H 6 ,..*...'* nf 

f.pt.data...... M ? 

Lecithin in aq.EtOH and Mir fl?9 

Leucine® in h ? o and «q,salts and at Id 


in aq.EtOH....*. 

Dlst» results,... 

hydantoin of, in aq.EtOH*...........3M 

Levulinic acid (acetyl propionic id) 

Olst. results..... 292-1 

Lignocerlc acid in aq.ltOH.*.......... .«2t 

f.pt.data.......M21 

Ligroin In H.O,............ *......Hli 

Linoleic acid f.pis. .. f*2 

Llnolenlc hexa bromide, in various 


solventi{ref).... >82 

Lubricating oil* In various solvents. 

(rtf).....«'*« 

Luminal f.pt.data......... *0* 

Magnesium lactate in t ton..... IPS 

Hal amide in H^Off.pii*). 

Malawnlc acid# in h^O. .. .... 219 


Maleic acid In H^O*...m 


in several solvent a, ........... 2ja*j 

01 st. riiul t s.... 

dl ethyl eater® r.pt *dfttn. aj t 


di methyl ester + } igroin. 

?.pt.data.. 

Maleic anhydride + xylene + heavy 

solvent. . 

f.pt.data. 

Maleic diamide in H*o. 

Malic acid in H^O and aq.acids... 

in several solvents. 

Dist .results... 

f.pt.data... 


MaIonic acid in H ? 0,aq,acids,etc. 166-7 

in several solvents.....168 

4 ethyl ether 4 H ? o. 167 

Dint, retiul ts,..167-8 

amyl, in H ? o and C 6 H 6 ...618 

decyl in H ? 0.. 

hexyl in h^O..644 

octyl* in H * ? 0 and C 6 H 6 .69:1 

Maltose in h^o and aq.pyridine.713.716 

in pyridine,.. 714 

Handel ic acid in H^O and . 593 

in aq.sols..594-5 

In several solvents.596 

Ol St. results. .594-6 

f.pt.data..,...596 

Ma«de!ate9,ethyl f.pt.data.670 

methyl in EtOH.....779 

phenyl ethyl amine in h ? 0. .. 763 

Mannitol In H ? 0 and aq.EtOH.462-3 

in aq^HjBOj sols. 463 

in several alcohols...464 

f succinic nitrile 4 H^ofref)....464 

f tri ethyl amine 4 H^O(ref).464 

f.pt.data.... 465 

hex* nitrite f.pt.data.427 

tri heniillc in org.solvents..465 

Hannon Ic lactones in several alcohols..450 

Mtnnoit in aq.pyr id 1 no....713 

in pyr id I no,.......714 

in neveral alcohols.....449 

Mergeric acid f.pt.data.......779 

Htccmic acid in H ? 0.472 

Memtie acid,hex® methyl + phenol + 

h ? 0( ref . 78'1 

Men the non In H^O*.*.*.$8u 


Mont ho) in h ? 0 and other solvents 

f*pt.data... 

Henthon in h ? 0... 

f, pis. With menthol........ 

Mftftthy! mandelate® in EtOH. 


684 

684 

684 

682 

779 


..426 

..426 

. .214 
. .214 
. - 214 
-232 
• • 233 
232-3 
••233 

























































































NAME INDEX 


Nesaconic acid(Methyl fumaric acid) 

in several solvents....291 

Hesidlne f.pts.with acetic acid. 6u2 

Mesltylene in H 2 0.641 

+ EtOH 4 H 2 0....136 

f.pts.with so 2 (ref).64 l 

Mesltylene hexa hydro c.S.t.with $Qy..6uu 

phosphinoua add in H^O..64 3 

nitroso f.pt.data.639 

tri njtro in naphthalene.,..........657 

f.pt.data.....*.033 

Methacetin in HjO..... 639 

Methane in H 2 0 and aq. H 2 $0 4 ......... 37,39 

in several solvents....38—ui 

ch1oro,fluoro,etc.in org.solvent s .21 ,24 

di bromo,chloro.etc....16-21 

di phenyl f.pt.data. ..*725 

sulfonic acid in H 0(f.pt$.). 64 

tri chloro,fluoro in org.solvents...6.7 

tri methyl ethyl c.s.t.data. .615 

tri nitro tri phenyl f,pt.data...... 792 

tri phenyl bromo(chloro) in c^h^.,,. 792 
tri phenyl in aniline and other 

solvents.792-4 

f.pt.data.,. 79« 

Methlonic acid in H 2 0..,.. ...,,,.64 

bromo and chloro in h ? 0 ..». 33 

Methionine In 311 

Methoxy anthraquinone f.pt.data........ 7h6 

Methoxy(di)aceto phenetid© hydrate 

in H O. 707 

benzaldoxime f.pt.data ........,.,..,536 

benzene f.pt.data. tio 

benzid ine f.pt.data.. 754 

benzoic acid in « 2 0 .§ 9 * 

in alcohol.. 591 

Dist. results. 591-2 

f. pt.data(ref)......591*2 

atilbene f.pt.data... ..761 

Methoxy ethanol (Methyl ceUonolv©) 

C•s * t * data..209 

lao chavibetol f.pt.data...... 690 

methyl cinnamic acids in c 6 h 6 ,.666 

phenyl furoxime f.pt.data.?. 667 

Methyl acetanilide in aq.acetic acid .*.636 

In aq.EtOH.••*•••...... 636.637 

in various solvents and, their 

mixtures...... 6 ^ ? 

f.pt.data.....,. 636 


Methyl acetate in H 2 0.. 

aceto phenone c.s.t.data, 

acridine f.pt.data... 

adlpjc acid in h o_ 


Methyl alcohol in « 2 0{f 

4 benzene.. ••*••43 

+ t?enz vt\v 4 . 

4 0romo 0enzene 4 H 0 ...,., 
t butyl alcohol 4 H & 0. 

4 * -.*°. 

4 ... 

4 CHr ’ h 4 H :°.. 

4 rotten seed oil... 

< fr ^ + M. 

t f.yclohexwne,.. 54 ^ 

+ eye lorn sane 4 .. . 

t aoH 4 h,o._ 1 ..ir.r.4* 

f Hhy 1 nreutn 4 H ? 0,.. 

4 Ethyl bromid** 4 H ,0.. 48 

i Ethyl »*lher 4 H ? Q,*. . 

4 tjlyi I*ral 4 H., 0..***..*,....,.44 

4 heptane 4 h,6....»,.^ 

4 he*am*...*.^ 

4 he«.tne 4 H,0.... 

4 iso butyl *1 coho I 4 h, 0 .... 

Methyl alcohol 4 methyl ben/Qate 4 H ? 0 

52.584 


4 ftitrophenol 4 H ,0(ref}.v ..48 


4 b «ne ............. . 677 

4 l**t f e ethyl *■, i lan{rnf}.. ,.,53 

4 toluene 4 H^o.... 

f • %«l • d at a. ... •••.••♦..*•....,53 

f.pt.dntn....54-5488 

Methyl amine in h,g. ,... ..........64 

0»st • r #* 50 11 s f ..., 64*8 

Methyl stmln© benzoate f .rt.data,.608 

anthraquinone in EtOH,,.,,,. 733 

f. pl.dfttrt, . . ,..,.758 

Methyl amyl ketone in h^o...564 

Methyl aniline in glycerol. 553 

4 El OH 4 H ^0,, *.. U2 

C.s.t.data!...55J 

f .pt.data........,...,..553 

an I site f.pt.data... 638 

anthranl! ic acid, Oi t.i,results.......606 

azo benzene f.pt.d,an........,.,..,,725 

barbital f.pt.data. 428 

barbituric acid f.pt.data.....291 

benzene,e, s. t.data,,.♦ ,. 198 

benzoate 4 ch^oh 4 h^o.52.588 

f.pt.data,....... ...........58! 


benzoic acidafrolul f acids) in H 9 0».586 

t _ ... 2 


In aq, solut ions...........586 

in various solvent?*....587*8 

Dlst, resul us*..,...587 

f.pt.data. 588 




























































































HAME INDEX 


butyl ketone in h 2 o . **•* 

butyrate in H ? 0,... 

+ Eton + h 2 o... 

cellosolve c-s.t.dnta.• •• 

chloride in org. sol vents. 

f.pt-data.. 

cinnamate c.s.t.data. 

f.pt.data.* •• ..* 

cinnamic acid in H,0 and 

f.pt.data.. 

cryptopines in 

cumarlc acid In h ? 0 .. 

cumarinic acid in K ? 0 *-*. 

cyclohexane i*n H.C and nq.stO*.5M 

+ phenol d H^O..««•*•***•**•*•** .561 

C. s. t.data.18,4 H, 559,361 


. .416 
. .ICO 
..115 
.. 209 
. 22-4 
... 15 
, . 66 ? 
. . 66 ? 
666 -? 
. . 66 ? 
• .817 
.. 66 ? 
. . 66 ? 


f.pt.data.*.* • ..561 

cyclopentane c.s.tknte.a 18 ,4:9,334,539 

desoxy benzoin f.rt.dnln....?5? 

Methyl (d I) amino bcnzal ace to phenone 

f.pt.data... 1*9 

amino benzoic acid r.pt.dnio. 6$9 

amino antipyrlne in h,0. .. t?8 

f.pt.data.-.*•*•* 129 

Methyl (di) aniline in gt yrerol.......... 613 

f.pt.data. .615 

an i li ne (b romo) chloro, nl tro* ?. pi. det nftC* 
aniline oxalate in m ? 0 and -vi. MOM. ,e:o 
Methyl (di)d 1 phenyl urea f.pt.data...... ?3? 

dlpropiony) tartrate f.pt.data.?09 

ethyl carblnol c.s. t.tfnie. <6 

malonic acid Dint.results. 

naphthyl amine f.pt.data.............?08 

nltro aniline in nq. H. I {ref).».6 to 

nltroso anal in® f.pt.data...*.. .60 V 

Methyl dlnitro benzoate f. pi .data.5 ?3 

Methyl (dl)pentanol in h ? o. .............56? 

phenyl sulfonium picrut# In 
Methyl diphenyl carboxylic acid,dlnitro 
in .. 

Methyl (diphenyl trlizlee f.pt.data. ?ei 

Methyl ether In org. solvent*,,..,. \2$ 

f.pt.data.......*...*...,..,- i?i 

ethyl carblnol In h o,. .ne 

ethyl ketone (Butartone) in . jrj 

In aq. soli.,... . ?ai 

+ glycerol. ,>a« 

ethyl phenol® f.pi.date.............e«2 

formate f.pt.data.___.... id 

fumarlc acid (M# sat on kit io| in 

several solventi,,., *.,. zvt 

glyoxlme f.pt.data...... ... 

guanidine plcrate In h, 0 ... 333 


Methyl(hexa) mel1itlc acid + phenol + 

H,0(ref). 

Methyl hexanol* in H o.. 

hydantoic acid in*aq.EtOH..... 

indole f.pt.data. 

iodide in h ? o. 

f.pt.data. . 

isobutyl ether in h^O. 

iso chavibetol f.pt.data. 

iso propyl carblnol in h 2 0 ... 

iso propyl phenol, see Thymol 
leucine hydrochloride in alcohols 

. 

melate f.pt.data. 

maleic acid(Citraconic acid) in 


.711 

>567 

262 

631 

•35 

*35 

317 

690 

316 


456 

431 


several solvents.......,,.. 

malonic acid (Iso succinic acid) in 


H .‘°-*.. ► 231 

‘'6%.. 

maionate + plnene...,.. 

mandelate a f.pt.data. 635 

mannosIde In several alcohols. 451 

naphthalene f.pt.data.686 

niphthoate f.pt.data.. 

naphthol f.pt.data....686 

nitro benzoate f.pt.data.576 

nltro benzoic acids in h 2 0 and other 

1 vent5...,,,,,,,,.,,,,,,577 

Mot by 1 orange in H 2 0.701,753 

in Pyridine... 

oxy benzoate f.pt.data.592 

oxide,penta, etc. in h ? 0. ....299 

and other ether oxides of phenyl 
ethinyl diphenyl caroinola in 
several solvents. 817 


Methyl pel at Urine in h 2 0... .644 

pentane t phenol -f « 2 0. ...459 

t.n.t.dnta......418,459,553.559 

Methyl pentene 3-ols In H 2 0. 435 

Methyl phenyl acrid 1 urn hydroxide in 

h^O and aq.sols.,.... .....801 

amine hydro chloride in M 2 o..553 

furoxime f.pt.data........667 

picramldet in ttOH. .724 

Methyl picric acid in aq.sols.495 

piperidine in H^O...... 309,452 

Diet, results... 452 

Methyl piperdlne acid phthalate oist. 

results................574 

Methyl propionate in « 2 0. 238,249 

Mathyl propyl azo phenol f.pt.data.811 

carblnol in H^O.,. 316 

ether In H ? 0.,. 271 





















































































NAME 


Methyl salicylate in h 2 o... ....592 

in aq.EtOH.*5*3 

C.s.t.data.210 

f. pt.data.593 

stearate f.pt.data.,...799 

succinate f.pt.data.430 

succinic acid (Pyro tartaric acid) 


in H 2 0 and alcohols.. - * * 29 u 


sulfate in HjO .159 


sulfon methane in H^o and E 10 H.. 568 


thio cyanate T ,X diagram. 85 

Methyl(tetra)ammonium phosphct hexa 


fluoride in HjO....281 


benzenes f.pt.data.......6/2 

butane f.pt.data. 621 

diamino benzhydrol f.pt.data.777 


diamino benzo phenone in ..77« 


in org.solvents.7?u 

f.pt.data....774,776 

diamino triphenyl carblnol f.pt.dat« 8 l 9 


Methyl tetra methylene oxide in H 2 0...,299 
Methyl (tetra) phthalan f. pt.data... 709 


thiuram sulfide in rubber,.i 75 

(ref)...uj 2 

Methyl toluate f.pt.data.635 

toluene sulfon anilide in aq. sol s* . .754 


Methyl (tri)benzene in H 2 0......6us 


f.pt.data(ref)... 

butane f.pt.data......566 


butanol in h 2 0 ...56? 


Methyl trlchloro hydroxy butyrate* f.pt. 

data.. 

M«thyl(tri)cyclohexane c.s.t.deta.6uu 

ethyl methane c.s.t.data.6is 

pentane c.s.t.data.. 53 ,s§ 


(ref). 


Methylene aniline f.pt.data 


f.pt.data.. 

chloride in h,o and other solvents. 


••774 

••774 

.. 77 l 

7l4-( 


+ turpentine.159 


INDEX 

Michler* s ketone in h,o..... 

in org.solvent si.......... 

f. pt .data... 

Hi Ik sugar in H^O and aq.sucrose 

i n aq. t 1 OH and qu 5 nol i no..... 7li 

in -»Q-Pyridine. \ 16 

in pyr id ir«*.„.„.. 7 

Mono tropitoside in several solvents. .,799 

Morphine in h ? o and aq.sols...[ 77(M 

in seviTttl solvent. 772-$ 

ethyl in « 2 0 and org. sol vents..799 

para in h o and ory,solvents,..7 96 

he l i ant hate in h,o..,.* 7? 

pic rate in several solvents. ...774 

salts In h,o and Eton... 

in several solvents.. 

Mustard gas (0 it*, hlor a ethyl sulfide) 

n and other sol vents. 241—2 


773-4 

..773 


Myoglobin in aq»( hh^) so tt (ref). 
MyrUt fc acid In alnohoU, 


f.Pt.data, 


Naphthalene in h^o. 

in aq.ftcids,. 


..847 

..730 

..755 

..647 

647-9 

649 


In tq.alcohals.,....,....., 

in aq. ammonia... t650 

in alcoholn end other solvents.650-7 

..... 649-50 


4 acetone 4 m ? 0 


4 PNmol 4 h 7 Of ref). 


.649 


4 succinic nitrile 4 H,o(ref ) ...,649 


+ tri chi or tri nltro benzene.... 
4 trl ethyl amine 4 H^0{rcrf) 


319 

467 


Naphthalene 4 so.(ref).,... 312 


01 nt. results, 

C.s.t.data, 
f. pt.data,, 

Naphtha lent bromo chloro etc.f.pt.data 


650 

355 

658 


621 

C.s.t.data.,.. 

646-7 

, ft gg4 

622 

616 

chloro nltro in h ? 0 and itOH,... 
deca hydro In soj.._. 

...646 
, ♦,682 

616 

di amine f.pt.data... 

„„ .666 

156 

dl hydro f,pt.data..... 

♦»»666 

206 

methyl f.pt.data.. 

...686 

265 

nltro in ctOH... 

, 647 

122 

122 

P icrate in org.solvents,........ 

f .pt.data...... 

*..759 

*,.759 

286 

135 

sulfonic acid in aq.Hcl......... 

tetri hydro in h.o,..,.,. 

...662 

«•.668 

426 

trl nltro in glycol di acetate.. 

...646 

811 

f. pt.data..... 

...646 

762 

Napht-halenedlols f.pt.data.. 

...662 

76? 

Naphthoic acid in h ? o.... 

...686 

.22 

f .pt.data..... 

.«.686 

.22 

methyl ester f. pt.data. 

....701 
































































































NAME INDEX 


azine f.pt.data. BSA 

methyl ester f.pt.data....s«e 

nitroso in nq.arctic .u id. &u? 

sulfonic acid amino in h,0. 

sulfonates of aryl amines in )'U8 

Haphthylamine in cymana.*>(>' 

f . pt .data.... 

bromo f.pt.data.... 

di methyl f.pt.data.* 'OB 

hel i ant hate in H ? 0.. *-*6*5 

(nitro)benzene sulfonate in h,,o.^0? 

salts of naphthalene sutfor*ic*acid# 

in 0.01 n HCl....*.662 

sulfonic acids in H,.* * *66 

Haphthyl acetate f.pt.data../Ot 

benzoate in hcooh,... .. /ft » 

f.pt.data.... ? ©a 

hydrazones of sugars in h ; , 0 and 

alcohols....*.**»*' 

sal icylate f .pt.data.... >68 

Narceine in h 2 0.. 

i n org.solvent a,... 8 ? i 

Harcotine in ... ni? 

in org. sol vent *»• • • •.*.* * BO 2 

picrate in h., 0 nod ory* sulvum «i.BP 

Haringen in H^O..*. 

Nerolin f,pt.data...*.* 

Heurine perchlorate In h ? 0. ..MB 

Hitramine, tri nitroso phenyl ethyl in 

H ? 0. ...S*¥ 

Nicotine in H ? 0 and oq* %»!*.,..... 6/2 

silico tungstate in aq*»Ch .........an 

Hitramine (tri) tri methylene in nnveral 

solvents*... if6 

f. pt.data.......... *.. ipa 

Hitran Hines in h^o nttc l aq. h*: 1 .......eOfl*? 

i n aq* finl t sol % 4 is \ 

in alcohols and eu»wf nwKeni a* #0i- \ 

in hh 3 and S0 ; . -••**6? 

01st.results,I...... * u fi ? 

f.pt.data,,,.*...................sat 

bromo benzoyl r,pi,date..♦...*?«) 

Hitro acenaphthene f.pt.dale*..........£95 

acetanilides in h,o and cu.. 

2 6 6 

1 n aq. sol s. .v9 ?*8 

f. pt.data*.... ,6fi 

Hitro amino benzoic acids in how m4 

ether......,.,.,.,,,*,...an 

Hitro an Iso! ei in m ? o............ .*« ? 

f.pt.data... .642 

Hitro benzal chloride f.H.dnu....... u?i 

Hitro benzaldehydet In h,o. ............ a *9 

In aq.&ela,..,.?9 

in benzene... *88 


Hitrobenzent in H^o and aq.sols.*. 35 # 

in various solvents.36,358-9 

t aniline + EtOH. 41 j 

+ ft OH F glycol. . 

t glycol f acetone... 158 

t hexane -f other cmpds.^.458 

f ft OH f h 2 0.... 141 

r. s. t .data.358,457 

t. pt.daU... 359-60 

sulfonates of arylamines in h 2 o... 707-8 

Hitro benzoic acids in H 2 q and aq. 

sols "*.. 

in orq, solvents.....488-90 

Dint.results.486-8 

f. pt.data...49! 

methyl ©ater f.pt.data. 577 

Hitro benzoic aldehyde f,pt.data.. 473 

Hitro benzyl bromide f.pt.data. 499 

benzyl chloride in several solvents 

499-500 

f .pt.data. 500,516 

Hitro bromo benzenes, f.pt.data.:. 345 

bromo benzoic acids in h ? 0 . 470 

bromo(chior 0 ) fluorenone In several 

solvents... .......... 713 

bromo toluenes f.pt.data. 499 

cel lu lose in £t0H and ether. 837 

chloro benzenes in H 2 o... 345 

i n org. no I vent r*. . 345-6 

in C 0 ? and $ 0 2 . 348 

t:.s. t.data... 346 

f.pt.data......346.354 

Hitro chloro iodo benzene f.pt.data ..322 

chloro naphthalenes in H ? 0.646 

In alcohols....646 

chloro toluenes f.pt.data{ref).516 

chloro toluene sulfonyl chlorides 

f.pt.dau.,.,. 491 

chloro toluldine® f.pt.data..,..542 

Hitro (d i) scat ini 1 ide f.pt.dat a.577 

aniline ?,pt.data..*.307 

mUolt in m ? 0 ...*534 

in org,solvents.......534 

f.pt.dat#.....*...534 

benzenes In H ? 0...323.347 

in aq. :%c Id.. *347 

in erg.solvents....<323*348 

f, pt.daU.. 349 

benzoate,methyl, f.pt.data.575 

benzoic acids in H^O...470 

in aq.acid and salt sols.471 

0 * st. results. .471-2 

bromo benzine f.pt.data. 322 

butyl benzoate f.pt.data.689 























































































(di)di phenyl amine in org. 

solvents.••••••. 

hyl benzoate + other cmpds. 

di methyl aniline in HCl (re?).... eic 
methyl sulfonum picrate in h^c... ?hC 
(di)oxy benzoic acid 4 other *mpds. 

in EtOH... 

enetol in org.solvents...Mb 

f.pf.data.... • • 

enols in H^O.. ..?50 

in aq.salts sols...35? 

in org.solvents...351 

f.pt. data...*35? 

tenyl carbonate f.pt.data.....720 

isorcinols f.pt.data. 353 

ttra ehloro ethane + other emods.... 66 


Phenol acetate f.pt.data 
phenyl chloroform f.pt.d 
phthal ic acids in h,o,,, 


pyro catechol '.iU.data. 
resorcinol f.pt.d ua..,, 
salicylic acid in m,o*.. 
Hjtroio aniline f.pt.data,, 
aniiole f.it.daia....... 

benzene + i: p »»t ic, at id... 

f.pi.data. 

Nitroso diethyl anil inn f.p 
di methyl aniline f.pt.d 
ethyl aniline f. pi.data, 
mesity ten® f,pt,data.... 

naphthot in nq. aret iar 












































nmt 

xylene in org. solvent .. •...*5*8 

f .pt.cbto...* * - 

Honanaphthene -'••*** ! *" . 

Nonane C.s.t.d’ta... 4 

f.pt.dat a...* fa * 

di carboxylic acid >. . f * f . 

Horcawphor in h.0,...* *.* * *• 

Morieucin# in m ? q. ..* • ..* *"*' 

in aq.I'lOH..*. 

in ofg.seK*'^ ...•* •’**''* 

OfSU result-..- *.*** 

Novocain# in -* *. 
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Phtnyl ceproic acid 1 m *»*e.* 

cftfbanic ecid tri chlor ethyl uter 

t. pi.... 

carbonate,di n it re, ’,pi.4*l*.* 


748 

723 

726 

831 

707 


» ,0. 


cInchon in lc acid 
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.. . . . . 
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*....|*7 

, s, 1 ,4 a 1 4 St«* 700 

4 pyridfntff.pti.).*...*.... 


P t* 4 *» if a, .***,**#*. 
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veronal f.pt.data.760 
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Porphyrins d? si . result % {r v r } m # % *^**" 800 

Propanol diethyl 111 . *<-, 0 .., ^ 

prepw* 2 -«th»i 

People anilide in .. * 1 

Propiol ic acid in H ( 0 t r ),*,,[***** .^ 
phenyl in t wmi! 

Proplcmaaiide ***** 2 

Propion.( 01 *thyl k.ton.) 
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* ; < : -h t M,0.. 

1 Inly id inn * H^O., . §5fi 

si-.s.r...* . 
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+ phenol 4 h ? o............*,?8? 
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f * * ,l * dft ta........ 551 

ryrotartarlc acid(Glutaric acid.Methyl 

Succinic acid) In h 2 o. 294 

in alcohol s. 294 

Oi **t* results.. 
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